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Phoenix, AZ 85004-1481
MAIN (602) 274-9944

FAX (602) 277-4264

To : Docket Control

Date: January 26, 2010
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STATUS OF ORIGINAL EXHIBITS

FILED WITHDUCKET CUNTROL

City of Litchfield Park (LP Exhibits)

l through 8

Litchfield Park Service Company (A Exhibits)

1 through 40

Residential Utility Consumer Office (R Exhibits)

1 through 8, 10 through 35



Staff ( S Exhibits)

2 through 21

EXHIBITS RETURNED TO PARTIES

Residential Utility Consumer Office (R Exhibits)

9 Withdrawn

Staff (S Exhibits)

l Not offered

Copy to :
Mr. Dwight Nodes, Assistant Chief Administrative Law Judge
Mr. Jay L. Shapiro, Litchfield Park Service Co.
Ms. Michelle Wood, RUCO
Mr. Kevin Torrey,Staff
Mr. Larry K. Udall, City of Litchfield Park
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TOTALS

$624,000

$12,500

$18,750

$40,000
$15,000
$90,000

$800,250

$18,750

$18,750

$3Z500

$683,750

$19,375

$81 ,250

$50,000

$25,000

$25,000

$834,375

$98,320

$228,320

$31 ,250

$50,000

$407,890

$50,000

$50, 000

$437,500

$0

$0

$0

COST ITEM
ESTIMATED
QUANITITY UNITS

MATERIAL/EQUIPMENT
COST

INSTALLATION/LABOR
COST

ESTIMATED
UNIT COST

ESTIMATED
COST

ESTIMATED
UNIT COST

ESTIMATED
COST

Digester Tank Conversion to SBR
(1) SBR Equipment

Decanters
Mixing/Aeration System
Blower(s)
Valves

(2) influent Line Piping - 10"

(3) Effluent LinePiping - 14"

(4) Conversion of Digesters
Clean/Drain Existing Basins
Demo Existing Equipment
Wall Coring and Penetrations

Subtotal

Process Air Upgrade
(1) Air Piping & Valves for SBR

(2) Air Piping 81 Valves for Sludge Holding

Subtotal

solids DewateringUpgrade
(1) Centrifuge - skid Mounted System

Temp centrifuge
New centrifuge
Conveyor System

(2) Grinder

(3) Suction Piping and Valves

(4) Mods to 2 ATAD Basins

(5) Mixing/Aeration Equip for ATAD Basin

(6) RDS effluent piping and valves mods

Subtotal

Odor Control Upgrade
(1) lonstein Phase 1

(2) Ionstein Phase 2

(3) Ductwork Modifications

(4) Seal Openings in Tanks

Subtotal

Air Conditioners
(2) New AC Units

Subtotal

FCG Pcducticn"yetem
(-1-) 3 Month Trial BEQCOPE

(-2-) Chomical Storago Tanlt 3,000 gal

Subtotal

uv Disinfection Upgrade
(1) UV Reactors

8
1 l 1 1 a

4;I,G(tJ*NQUIN
3 \~\FA'1~'1aR

Upgrades to the Palm Valley WRF
Planning-Level Revised Cost Estimate - Total Project AES

1 LS $520,000 $520,000 20% $104,000

1

1

LS

LS

$10,000

$15,000

$10,000

$15,000

25%

25%

$2,500

$3,750

2
1
6

LS
LS

Each

$0
$0
$0

$0
$0
$0

$20,000
$15,000
$15,000

$40,000
$15,000
$90,000

1

1

LS

LS

$15,000

$15,000

$15,000

$15,000

25%

25%

$3,750

$3,750

1 LS $547,000 $547,000 25% $138,750

1

1

2

1

1

Each

LS

Each

Each

Each

$15,500

$25,000

$20,000

$20,000

$20,000

$15,500

$25,000

$40,000

$20,000

$20,000

25%

25%

25%

25%

25°/>

$3,875

$6,250

$10,000

$5,000

$5,000

1

1

1

1

LS

LS

LS

LS

$98,320

$228,320

$25,000

$40,000

$98,320

$228,320

$25,000

$40,000

0%

0%

25%

25%

$0

$0

$6,250

$10,000

2 Each $20,000 $40,000 25% $10,000

0

0

LS

LS

$0

$10,000

$0

$0

incl.

25%

$0

$0

2 LS $175,000 $350,000 25%

ExHl8rr

$87,500



COST ITEM
ESTIMATED
QUANITITY UNITS

MATERIAUEQUIPMENT
COST

INSTALLATION/LABOR
COST

TOTALS
ESTIMATED
UNIT COST

ESTIMATED
COST

ESTIMATED
UNIT COST

ESTIMATED
COST

(2) Demo Existing UV/PipingNalves

(3) New Piping and Valves

Subtotal

Headworks Upgrade
(1) Reciprocating Stair Screen

(2) Demo Piping and Screens

(3) New Piping and Valves

(4) Deck Coring and Penetrations

Subtotal

Vertical Turbine Pumps
(1) Filter Feed Pump

(2) U v/Effluent Pump

(3) New Piping and Valves

Subtotal

Surge Tank Recycle Line
(1) Piping and Valves and pumps

Subtotal

Other Items
(1) Plant Sewer Upgrade
(2) Chlorine Storage and Feed Station

Subtotal

SUBTOTAL

EI&C

Electrical Upgrades

SUBTOTAL

Contingency
Mobilization
Contractor Fee

SUBTOTAL

Taxes
Bonds
Engineering
Permits

1

1

2

1

1

2

1

1

1

1

1

1

1

1

1
1
1

1

1

1

1

Each

LS

Each

LS

LS

LS

Each

Each

LS

LS

LS
LS

LS

LS

LS
LS
LS

LS
LS
LS
LS

$0

$5,000

$187,000

$0

$15,000

$0

$82,000

$64,000

$5,000

$25,000

$50,000
$25,000

$0

$5,000

$374,000

$0

$15,000

$0

$82,000

$64,000

$5,000

$25,000

$50,000
$25,000

$5,000

25%

25%
$15,000

25%
$15,000

25%

25%

25%

20%

$450,000

10%
5%
10%

5%
0.5%

$5,000

$1 ,250

$93,500

$15,000

$3,750

$30,000

$20,500

$16,000

$1 ,250

$25,000

$25,000
$5,000

of Subtotal

$450,000

of Subtotal
of Subtotal
of Subtotal

at Subtotal
of Subtotal
$675,979
$50,000

$5,000

$8,250

$448,750

$487,500

$15,000

$18,750

$30,000

$531,250

$102,500

$80,000

$6,250

$188,750

$50,000

$50,000

$75,000
$30,000

$105,000

$3,453,765

$690,753

$450,000

$4,594,518

$459,452
$229,726
$459,452

$5,743,148

$287,157
$28,716

$675,979
$50,000

9
*J . » 1 ""

34€.sg.c8onQl IN
'WATER

Upgrades to the Palm Valley WRF
Planning-Level Revised Cost Estimate - Total Project AES

$6,785,000TOTAL PLANNING-LEVEL ESTIMATED COST

NOTES:
Does not include trial period of BioCOPE costs (estimated at $15,000)

I in I
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4

FOREWORD

In 1947, a "Committee on Development of Uniform Standards for Sewage Works" was created by the
group now known as the Great Lakes -- Upper Mississippi RiverBoard of State and Provincial Public Health and
Environmental Managers.

This Committee, composed of a representative from each state, was assigned the responsibility to review
existing standards for sewage works, to investigate the possibility of preparing joint standards to be adopted by the
states represented, and to report its findings to the Board.

Based on this initial report, the Board authorized the Committee to prepare sewage works design standards,
which were first published in 1951. They subsequently were revised and published again in 1960, 1968, 1971,
1973, 1978, 1990 and 1997. In 1977, the Province of Ontario was invited, asa GreatLakes participant, to serve on
the Committee.

These standards have again been revised and are published herein as the 2004 edition. They are intended
for use as a guide in the design and preparation of plans and specifications for wastewater facilities insofar as these
standards are applicable to normal situations for an individual project.

The design criteria in these standards are intended for the more conventional municipal wastewater
collection and treatment systems. Innovative approaches to collection and treatment, particularly for the very small
municipal systems, are not included. The individual reviewing authority should be contacted for design guidance
and criteria where such systems are being considered.

Lack of description or criteria for a unit process or equipment does not suggest it should not be used, but
only that consideration by the reviewing authority will be on the basis of information submitted with the design.
Engineering data that may be required for new process and application evaluation is included in Paragraph 53.2 of
these standards.

These standards are intended to suggest limiting values for items upon which an evaluation of the plans and
specifications will be made by the reviewing authority, and to establish, as far as practicable, uniformity of practice
among the several states and province. Statutory requirements, regulations, and guidelines among the states and
province are not uniform and use of the standards must adjust itself to these variations. Users also should be
cognizant of locally adopted standards and applicable federal requirements.

The term "shall" is used where practice is sufficiently standardized to permit specific delineation of
requirements or where safeguarding of the public health or protection of water quality justifies such definite
action. Other terms, such as "should," "recommended," and "preferred," indicate desirable procedures or methods,
with deviations subject to individual consideration.

Definition of terms and their use in these standards is intended to be in accordance with GLOSSARY --
WATER AND WASTEWATER CONTROL ENGINEERING, jointly prepared by APHA, ASCE, AWWA, and
WPCF. The customary units of expression used are in accordance with those recommended in WPCF Manual of
Practice No. 6, UNITS OF EXPRESSION FOR WASTEWATER MANAGEMENT. The International Standard
Units are in accordance with those recommended in National Institute of Standards and Technology (NIST) Guide
for the Use of the International System of Units (SI).
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Mechanically cleaned screen channels shall be protected by guard railings
and deck gratings. Consideration should also be given to temporary
access arrangements to facilitate maintenance and repair.

61.142 Mechanical Devices

Mechanical screening equipment shall have adequate removable
enclosures to protect personnel against accidental contact with moving
parts and to prevent dripping in multi-level installations.

A positive means of locking out each mechanical device and temporary
access for use during maintenance shall be provided.

61.143 Drainage

Floor design and drainage shall be provided to prevent slippery areas.

61.144 Lighting

Suitable lighting shall be provided in all work and access areas. Refer to
Paragraph 61 . 152.

61.15 Electrical Equipment and Control Systems

61.151 Timing Devices

A11 mechanical units which are operated by timing devices shall be
provided with auxiliary controls which will set the cleaning mechanism
in operation at a preset high water elevation. If the cleaning mechanism
fails to lower the high water, a warning should be signaled.

61.152 Electrical Equipment, Fixtures and Controls

Electrical equipment, fixtures and controls in the screening area where
hazardous gases may accumulate shall meet the requirements of the
National Electrical Code for Class I, Division 1, Group D locations.

61.153 Manual Override

Automatic controls shall be supplemented by a manual ovem'de.

61.2 Fine Screens

61.21 General

Fine screens as discussed here have openings of approximately 1/16 inch (2 mm).
The amount of material removed by fine screens is dependent on the waste stream
being treated and screen opening size.

Fine screens should not be considered equivalent to primary sedimentation but may
be used in lieu of primary sedimentation where subsequent treatment units are
designed on the basis of anticipated screen performance. Selection of screen
capacity should consider flow restriction due to retained solids, gummy materials,
frequency of cleaning, and extent of cleaning. Where fine screens are used,
additional provision for removal of floatable oils and greases shall be considered.

s
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61.22 Design

Tests should be conducted to determine BOD5 and suspended solids removal
efficiencies at the design maximum day flow and design maximum day BOD5
loadings. Pilot testing for an extended time is preferred.

A minimum of two fine screens shall be provided, each unit being capable of
independent operation. Capacity shall be provided to treat design peak
instantaneous flow with one unit out of service.

Fine screens shall be preceded by a coarse bar screening device. Fine screens shall
be protected from freezing and located to facilitate maintenance.

61.23 Electrical Equipment, Fixtures and Control

Electrical equipment, fixtures and controls in the screening area where hazardous
gases may accumulate shall meet the requirements of the National Electrical Code
for Class I, Division 1, Group D locations.

61.24 Servicing

Hosing equipment shall be provided to facilitate cleaning. Provision shall be made
for isolating and removing units from their location for servicing.

62. COMMINUTORS

62.1 General

Provisions for access, ventilation, shields, and safety shall be in accordance with
Paragraphs 61.13, 61.14, and 61.15.

62.2 When Used

Comminutors may be used in lieu of screening devices to protect equipment where stringy
substance accumulation on downstream equipment will not be a substantial problem.

62.3 Design Considerations

62.31 Location

Comminutors should be located downstream of grit removal equipment and be
protected by a coarse screening device. Comminutors not preceded by grit
removal equipment shall be protected by a 6.0 inch (150 mm) deep gravel trap.

62.32 Size

Comminutor capacity shall be adequate to handle design peak hourly flow.

62.33 Installation

A screened bypass channel shall be provided. The use of the bypass channel
should be automatic for all comminutor failures.

Gates shall be provided in accordance with Paragraphs 61 . 123 and 61 . 124.

62.34 Servicing
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Provision shall be made to facilitate servicing units in place and removing units
from their location for servicing.

62.35 Electrical Controls and Motors

Electrical equipment in comminutor chambers where hazardous gases may
accumulate shall meet the requirements of the National Electrical Code for Class I,
Division 1, Group D locations. Motors shall be protected against accidental
submergence.

63. GRIT REMOVAL FACILITIES

63.1 When Required

Grit removal facilities should be provided for all wastewater treatment plants, and are
required for plants receiving wastewater from combined sewers or from sewer systems
receiving substantial amounts of grit. If a plant serving a separate sewer system is
designed without grit removal facilities, the design shall include provision for future
installation. Consideration shall be given to possible damaging effects on pumps,
comminutors, and other preceding equipment, and the need for additional storage capacity
in treatment units where grit is likely to accumulate.

63.2 Location

63.21 General

Grit removal facilities should be located ahead of pumps and comminuting
devices. Coarse bar racks should be placed ahead of grit removal facilities.

63.22 Housed Facilities

63.221 Ventilation

Refer to Paragraph 61. 13. Fresh air shall be introduced continuously at a
rate of at least 12 air changes per hour, or intermittently at a rate of at
least 30 air changes per hour. Odor control facilities may also be
warranted.

63.222 Access

Adequate stairway access to above or below grade facilities shall be
provided.

63.223 Electrical

All electrical work in enclosed grit removal areas where hazardous gases
may accumulate shall meet the requirements of the National Electrical
Code for Class I, Division 1, Group D locations. Explosion proof gas
detectors shall be provided in accordance with Section 57.

63.23 Outside Facilities

Grit removal facilities located outside shall be protected from freezing.

63.3 Type and Number of Units

Plants treating waste from combined sewers should have at least two mechanically cleaned
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removal of the sludge. Suction withdrawal should be provided for activated sludge
clarifiers over 60 feet (18 m) in diameter, especially for activated sludge plants that nitrify.

Each settling tank shall have its own sludge withdrawal lines to ensure adequate control of
sludge wasting rate for each tank.

73.21 Sludge Hopper

The minimum slope of the side walls shall be 1.7 vertical to 1 horizontal. Hopper
wall surfaces should be made smooth with rounded comers to aid in sludge
removal. Hopper bottoms shall have a maximum dimension of 2 feet (0.6 m).
Extra depth sludge hoppers for sludge thickening are not acceptable.

73.22 Cross-Collectors

Cross-collectors serving one or more settling tanks may be useful in place of
multiple sludge hoppers.

73.23 Sludge Removal Pipeline

Each hopper shall have an individually valved sludge withdrawal line at least 6
inches (150 mm) in diameter. The static head available for withdrawal of sludge
shall be 30 inches (760 mm) or greater, as necessary to maintain a 3 foot per
second (0.9 m/s) velocity in the withdrawal pipe. Clearance between the end of the
withdrawal line and the hopper walls shall be sufficient to prevent "bridging" of
the sludge. Adequate provisions shall be made for rodding or back-flushing
individual pipe runs. Provisions shall be made to allow for visual confinnation of
return sludge. Piping shall be provided to rehim sludge for further processing.

73.24 Sludge Removal Control

Separate settling tank sludge lines may drain to a common sludge well.

Sludge wells equipped with telescoping valves or other appropriate equipment
shall be provided for viewing, sampling, and controlling the rate of sludge
withdrawal. A means of measuring the sludge removal rate shall be provided.
Air-lift type of sludge removal will not be approved for removal of primary
sludges.

74 . PROTECTIVE AND SERVICE FACILITIES

74.1 Operator Protection

All settling tanks shall be equipped to enhance safety for operators. Such features shall
appropriately include machinery covers, life lines, stairways, walkways, handrails, and slip
resistant surfaces.

74.2 Mechanical Maintenance Access

The design shall provide for convenient and safe access to routine maintenance items such
as gear boxes, scum removal mechanisms, baffles, weirs, inlet stilling baffle areas, and
effluent channels.

74.3 Electrical Equipment, Fixtures and Controls

Electrical equipment, fixtures and controls in enclosed settling basins and scum tanks
where hazardous concentrations of flammable gases or vapors may accumulate, shall meet
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the requirements of the National Electrical Code for Class 1, Division 1, Group D
locations.

The fixtures and controls shall be located so as to provide convenient and safe access for operation and
maintenance. Adequate area lighting shall be provided.

Back to Table of Contents
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factors, the minimum digestion tank capacity outlined below will be required.
Such requirements assume that the raw sludge is derived from ordinary domestic
wastewater, a digestion temperature is to be maintained in the range of 85° to 95°F
(29 °C to 35 °C), 40 to 50 percent volatile matter in the digested sludge, and that
the digested sludge will be removed frequently from the process. (See also
Paragraphs 84.11 and 89.11 .)

84.321 Completely Mixed Systems

For digestion systems providing for intimate and effective mixing of the
digester contents, the system may be loaded up to 80 pounds of volatile
888111a8tJ 398 cubic feet of volume per day [1 .3 kg/(m3-d)] in the active

84.322 Moderately Mixed Systems

For digestion systems where mixing is accomplished only by circulating
sludge through an external heat exchanger, the system may be loaded up
to 40 pounds of volatile solids per 1000 cubic feet of volume per day
0.6 u 3.d .  t t' , t ' v ' t  ,  T o '  1 d' .beo£§8<aw4l'2t 83@%w;8'§38s331331u;oni s  8 2 4

provided.

84.323 Multistage Systems

For digestion systems utilizing two stages (primary and secondary units),
the first stage (primary) may be either completely mixed or moderately
mixed and loaded in accordance with Paragraphs 84.321 or 84.322. The
second stage (secondary) is to be designed for sludge storage,
concentration, and gas collection and shall not be credited in the
calculations for volumes required for sludge digestion.

84.324 Digester Maxing

Facilities for mixing the digester contents shall be provided where
required for proper digestion by reason of loading rates or other features
of the system. Where sludge recirculation pumps are used for mixing
they shall be provided in accordance with appropriate requirements of
Paragraph 87.1.

84.4 Gas Collection, Piping, and Appurtenances

84.41 General

A11 portions of the gas system including the space above the tank liquor, storage
facilities, and piping shall be so designed that under all normal operating
conditions, including sludge withdrawal, the gas will be maintained under
pressure. All enclosed areas where any gas leakage might occur shall be
adequately ventilated.

84.42 Safety Equipment

All necessary safety facilities shall be included where gas is produced. Pressure
and vacuum relief valves and flame traps together with automatic safety shut off
valves shall be provided and protected from freezing. Water seal equipment shall
not be installed. Safety equipment and gas compressors should be housed in a
separate room with an exterior door.
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84.43 Gas Piping and Condensate

Gas piping shall have a minimum diameter of 4 inches (100 mm). A smaller
diameter pipe at the gas production meter is acceptable. Gas piping shall slope to
condensation traps at low points. The use of float-controlled condensate traps is
not permitted. Condensation traps shall be protected from freezing.

Tightly fitted self-closing doors should be provided at connecting passageways and
tunnels which connect digestion facilities to other facilities to minimize the spread
of gas. Piping galleries shall be ventilated in accordance with Paragraph 84.47.

84.44 Gas Utilization Equipment

Gas burning boilers, engines, etc., shall be located in well-ventilated rooms. Such
rooms would not ordinarily be classified as a hazardous location if isolated from
the digestion gallery. Gas lines to these units shall be provided with suitable flame
traps.

84.45 Electrical Equipment, Fixtures, and Controls

Electrical equipment, fixtures and controls, in places enclosing and adjacent to
anaerobic digestion appurtenances, where hazardous gases may accumulate shall
comply with the National Electric Code for Class l, Division 1, Group D locations.

84.46 Waste Gas

84.461 Location

Waste gas burners shall be readily accessible and should be located at
least 50 feet (l5 m) away from any plant structure. Waste gas burners
shall be of sufficient height and so located to prevent injury to personnel
due to wind or downdraft conditions.

84.462 Pilot Light

All waste gas burners shall be equipped with automatic ignition such as a
pilot light or a device using a photoelectric cell sensor. Consideration
should be given to die use of natural or propane gas to ensure reliability
of the pilot.

84.463 Gas Piping Slope

Gas piping shall be sloped at a minimum of 2 percent up to die waste gas
burner with a condensate trap provided in a location not subject to
freezing.

84.47 Ventilation

Any underground enclosures connecting with digestion tanks or containing sludge
or gas piping or equipment shall be provided with forced ventilation for dry wells
in accordance with Paragraphs 42.71 through 42.74 and 42.76. The ventilation rate
for Class 1, Division 2, Group D locations including enclosed areas without a gas
tight partition from the digestion tank or areas containing gas compressors,
sediment traps, drip traps, gas scrubbers, or pressure regulating and control valves,
if continuous, shall be at least 12 complete air changes per hour.
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Arizona State Regulation R9-8-314.A. requires cho: an application to construct
sewerage systems, sewerage system extensions, waste treatment works or any
process or equipment in whole or in par: be submitted ac least thirty (30) days
prior to the data of approval is desired It also requires that engineering
design reports. drawings, specifications, and other addit'onal supporting data
required by the Department accompany such application.

The' Department 's Rules and 3egula:*s\::s 'Cr Sewerage Systems and Tteatmen:
W orks require the approval of  des'8o resorts,  p lans and specif icat ions by the

systems.Department prior co construction of  such

•

2.

The purpose of this engineering Bulletin is :we fold.

1. 'Minimum Standa'ds - This Bulletin 's set forth as a minimum standard
for the design of sewerage s7s'ems and waslewate' *reedment works. It
has been prepared co assist orgezizatisns in -smplyin; with :he 8euart-
ment's Rules and Regulations regarding sewerage systems and tree*ment
works and is a compel :ion as the laths: dee*3n e*':eria and nrectices
in the sanitary engineering ;"a f essio:.

PURP0$E OF BULLETIN.

REQUIREMENTS

1

Approva' of any :original design wall be :Sn a'° ezv.'e::2men*al basis
only. It will- be at the iis-'ration cg the Dept-ment as *Q when 'he
experimental status wiT 'as :elev=a~i. Each new a'::'°ess we" it be
evaluated upon its con'ormm~'e with physics' and 8:"::1ogical principles;
and upon 'ice performance under *all 1= "'.Ls'-:i *c:'ii*icns.

Original Design - To's But_etin Mas :hen a8:;8:2i 8" serve as a guide-
Line for the evaluation Q 9 an o:i6;a. iasign as éerailaé in Chapter ITS
Original design *s De¢ =eé as a New'y ia?a'oped *r :nina ccmtizatisn
of exist 1n8 processes.

This Bulletin will acc address septic tank systems as a means of
wastewater treatment. Septic tanks shat' be desi.;-ned in aetorcianee with
Engineering Bu'letio No. 12. Where f'~cws approach 20,006 gallons per
day, consideration should be giver. Z: design c' wastewater treat-
ment methods ether: the: septic tanks.

The Departmezr' may _
recommended -:::=' :aria based inc: so
the criteria :Ls :est:i=~t"va and in-:
under review.
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'Pefause of existing facilities, this engineering Bulletin should be
used to evaluate the acceptability of that system to properly operate
and meet applicable engineering standards-

4. This Bulletin is not to be used as a construction specification.

C. GENERAL SUBMISSION OF PLANS 9 SPECIFICATIONS, AND REPORTS I

General Requirements - All information submitted to the Department Eor
review shall be in such detail as to permit a comprehensive evaluation
to assure compliance with the requirements of the Department.

a . Plan Documents - Any play documents prepared for sewerage and/or
wastewater treatment f facilities construction shall be submitted
co the Department at least 30 days prior to the date upon which
action is desiree .

b. Engineer's Report .

1) Preliminary Design Reports - Where the Engineer or his client
deem a preliminary design report necessary, the report shall be
prepared presenting the following information:

a) Sewerage System.

(1) Present area served, as well as future areas co be
served, population data should accompany area analysis.

(2) Existing and final terrain data in sufficient detail
to establ'sl'1 general topographical features of present
3rd future service areas.

(3) Soil character'stics shall be outlined in the report.
An indication cf any unusual soil or foundation condi-
tions an the location of all sewerage structures shall
be. given. The report shall also show the extent of the
soil investigation, the location of all borings and
sampling areas with a detailed *report of the findings.
Methods of dealing with special construction problems
shall be discussed.

(4) Location cf existing sewer lines, lift stations, future
sewer lines and lift stations in a layout form.

l

(5) Discussion of the waste characteristics and volumes of
industrial and commercial areas, present and future.

(6) Discussion of the estimated volumes of domestic sewage,
infiltration, etc. , that the sewerage system is hand-
ling and will be required to handle for the design
period .

I - 2
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-f. »

Fioal Design Report - A final engineering design' report shall be
included with the final plans and specifications. The final
report shall include the information sec forth Io the preliminary
report with ref inerneots dictated by design. Additional information
required is as follows :

h

b)

(9)

(8)

(7)

Wastewater Treatment Works .

(5)

(4)

(3)

(5)

(2)

(1)

1

Description of basic flow sheet of selected process with
design criteria and flow diagram.

The means of effluent utilization and disposal shall be
discussed in detail. If discharge will require a dis-
charge permit, analysis of the downstream use shall be
included in the report.

The means of grit, grease, screenings, and sludge utili-
zation and disposal shall be discussed in detail.

Present .and discuss environmental impacts of the project
during and after construction, including short- and
long-term effects on the environment. The level of
detail of the discussion should be sufficient to ade-
quately address the short- and long-term impacts. Most
generally, a brief synoptic approach will be sufficient.
Certain projects may require in-depth research. Io all
cases, the latest Federal Register related co Environmental
Impact Statements should be used as a guideline.

Quantity and quality of industrial and commercial
wastes present and future. Field investigation reports
shall accompany the preliminary reports to substantiate
the waste flow characteristics .

Maximum, average, and minimum domestic and industrial
design flows being considered. .

Present and discuss treatment alternatives, environmental
impacts., and reasons for selection of alternative.

Plant location, plant site plan, a description of the
surrounding areas including a map of the area shall be
included. Particular reference shall be made co the
proximity of present and future developments, wells,
screams, lakes, water plants, industrial sires, and
other areas which will be affected environmentally by
the plant. Discussion of the various sites available
and the advantages of the final selection shall be
outlined.

Quantity and quality of domestic waste flows present
and future. Field investigation reports shall accomp-
any the prelizuninary reports co substantiate the waste
flow characteristics.

I - 3
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a.) Sewerage So: tem.

(1) Design calculations for each sewer showing present and
future flows with minimum velocities, and maximum
velocities.

(2) Capability of existing interceptors to carry present
and future flows.

(3) Design calculations for all sewage lift stations includ-
ing wet well sizing.

(4) Location of any bypasses and a detailed analysis of
their anticipated use.

(5) A time schedule of construction, lift station star top,
and lift station operation and maintenance manual sub-
mittal n

b) Wastewater Treatment Works .

(15 A detailed analysis of the method of treatment and its
efficiency and ability to meet discharge requirements.

(2) Design calculations showing size and capacity of each
unit or component par t in relation co the design criteria
contained in this Bulletin. The calculations should
show retention times surface loadings, weir loadings,
sludge return pump sizing, sludge wasting pumping rates,
and any other pertinent information regarding plant
design.

(3) The means of grit, grease, screenings, and sludge utili-
zation and disposal shall be discussed in detail, ac-
companied by the necessary design calculations.

(4) Design calculations for effluent disposal if other than
direct discharge to a navigable waterway.

(5) A time schedule for completion of operation and mainten-
ance manual submittal, plant construction and plant:
startup. .

c . Detailed Plans - Minimum requirements of the plans are sec forth in
Chapter IV, Chapter V, and Chapter VI.

Plans relative co the modifications or extensions to existing
systems shall indicate clearly the connections or relation thereto.
If plans of the existing system are not on file with the Department,
submission of as-built plans of the existing system or treatment
works is required. .

I _ 4
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An as-built schematic' of the collection system should be submitted,
including approximate locations of all lines. line sizes. and inverts
for major collection paints. All lift stations and other spatial
appurtenances and structures should be detailed sufficiently to deter-
mine their effects on the system. Plans of the existing treatment
plant and effluent disposal system should be submitted which show the
location and size of structures, equipment and piping; the hydraulic
profile; and existing flow diagram in sufficient detail to determine
their effects on the treatment plant.

d. Specification .; Complete detailed specifications for the construction
of sewer system, wastewater treatment works, and their appurtenances,
shall accompany the plans.

The specifications should include:

1)
2)
3)
4)
5)
6)

Contract Documents
General Conditions
SuppleMental Conditions
Technical Specifications
Standard Details
Applicable Addenda'

e .

|-

Engineer's Seal - All plan documents for sewers and/or wastewater
treatment works shall be prepared by a registered professional .
Engineer, licensed in the State of Arizona under provisions of .ARS
32:141-145. . . .

The necessary professional seal shall be legibly affixed co the
plan documents.

f. Revision of Approved Plans - Any deviations from approved plans or
specifications adversely affecting the capacity, flow or operation
of units must be approved in writing by the Department before such
changes are made. Plans or specifications so revised shall be sub-
mitted a minimum of 30 days prior to the construction work which
will be affected by such changes to permit sufficient time for
review and approval before construction.

Special consideration will be given co emergency field conditions.
Waiver of the written approval and 30-day requirement will be at
the discretion of the Department.

Structural revisions or other mirror changes, not a§§ec:ting
capacities, flows or operation, will be permitted during construction
without approval. _

As-built plans clearly showing all alterations 'shall be placed
on file with the department after the completion of the work.

I _ 5
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2. State Approval - In addition co the plans, specifications, and Engineer's
reports, :he submittal must be accompanied with the pertinent forms
requesting approval. The following forms are a minimum requirement for
each submittal. .

a . Subdivision .

1)
z)

Application for approval of sanitary facilities for subdivisions.
Application for approval to construct water and/or wastewater
facilities.

b. Trailer Coach Park.

Application for approval of a trailer coach park.
Application for approval to construct water and/or wastewater
facilities.

c . Sewerage and/or Wastewater Treatment Project.

l) Application for approval to construct water and/or wastewater
facilities.

Each application shall be submitted in duplicate with four (4) copies of
the plans and specifications and one (1) copy of the Engineer's report.

3. Other Approval - All phases of each project shall be co-ordinated with
other agencies requiring review.and approval.

Certain counties act as the review and enforcement arm of the Depart-
went. The Department has a current listing of delegated agencies and
should be contacted Ear this list.

4. Approval to Operate - Two weeks prior to or the time differential between
the preconstruction conference and commencement: of construction, which-
ever is shorter, notice shall be given to the Department that the work
will commence.

Two weeks prior to completion of project construction, the Department
shall be notified for a final inspection by the Department. Upon satis-
fyiog the requirements of the final inspection, the Department shall
issue an approval to operate. Operation of the constructed facility
shall not commence until the approval to operate is issued to the Owner.

Rehabilitation and upgrading of facilities may require special prior
arrangements with the Department in achieving the Certificate of Approval
co Operate. Owners desiring an interim approval to operate for system
shakedown shall request such in 'writing fourteen days prior to system
startup. .

5. NPDES Discharge Permit - Facilities which will discharge treated efflu-
ent into waters of the United States within the State are required to
obtain a discharge permit by EPA. Forms for discharge permits may be
obtained through the Department.

I - 6
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D. GRANTING EXCEPTION TO_ BULLETIN »

Persons requesting exceptions to the requirements of this Bulletin must De
so iN writing. An exception can be granted to portions of this Bulletin pro-
vided that the exact nature of the proposed differences be noted either in a
letter or in the Engineer's Report. The justification and burden or proof for
the proposed deviation is the responsibility of the applicant and his Engineer.
IE an. exception to a design standard is requested, the request shall be ac-
companied by scientific justification. including computations, and practical
data and experience on similar installations.

Exceptions will not be granted on items which are a State Regulation. The
Department will grant exceptions at ice discretion. Each exception will be
reviewed individually. Granting of an exception does not nullify the established
criteria of this Bulletin or provide a blanket approval to neglect the recom-
mended design standard.

l
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CHAPTER II _ EFFLUENT QUALITY REQUIREMENTS

The selection of a sewage .treatment process used in creating wastewater is
dictated by, among other cr i ter ia, the eff luent quality required at discharge or
for reuse. The Engineer should careful ly review al l  appl icable standards and
effluent qual i ty requirements in making the final  process selection.

A. STREAM DISCHARGE REQUIREMENTS I

A sewage treatment plant: discharging to a navigable water of the State of
Arizona shall be designed to meet the effluent l imitation requirements estab-
lished in and by:

1. NPDES - The National Pollutant Discharge Elimination System established
by PL-92-500 and administered by the Environmental Protection Agency has
set discharge requirements in each state. The Department should be con-
tacted for these discharge standards prior to final process selection.
The Engineer shall use these standards in process selection to assure the
Department that the effluent quality will meet the NPDES requirements.

2. Arizona Water Quality Standards - The Department's Rules and Regulations
R9-21, entitled, "Water Quality Standards for Surface Waters," provide a
detailed water quality standard for all surface waters of the State. The
Engineer shall use these standards in process selection to assure the.
Department that the effluent discharge will not degrade the quality of
the accepting stream. .

Figure II - 1 and Table II - 1 show and list stream segments which
generally require special investigation of the affects of the effluent
on the water quality of the receiving stream. The Engineer should con-
tact the Department for the established water quality limitatioNs if
his project is located within one of these segments.

3. Basin Plan - The Engineer shall refer to the appropriate basin plan to
assure compliance of the selected process with the established basin
requirements and criteria. _.

4. 208 Plan - The Engineer shall refer to the appropriate 208 Plan to
assure compliance with the 208 requirements and criteria.

5. Tertiary Areas - Certain areas of the State have been designated as
te r t i ary  areas  (areas  requ i r i ng  a  mi n i mum o f  te r t i ary  t r eatment  be fo re
effluent discharge). Table II - 2 shows a list of surface waters of
Ar i zona  and  the  e f f l u en t  l i m i ta t i on s  o f  these  wate r s .

The  Eng i neer  sha l l  i n ves t i ga te  the  need  f o r  meet i ng  te r t i a r y  t r ea t -
ment requirements before final process selection.

6. Continuing Planning Process - The CPP is a document published by the De-
par tent which gives input into future recommended effluent l imitation
pol ic ies. This document is available from the Department and shall be
used by the Engineer in process selection (present and future) .

II - 1
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Water Quality Segment Description
River Basin
Planning Area

COG
Region

(1) Willow Creek and Tributaries Verde 3

(2) Verde River from Sullivan Lake
to Clarkdale Verde 3

(3) Verde River Clarkdale to mouth
of Oak Creek Verde 3

(4) Oak Creek and tributaries to .
headwaters Verde 3

(5) Verde River from Oak Creek to
Camp Verde Verde 3

I(6) Verde River from Camp Verde
to Bartlett Dam Verde 1. 3, 5

(12) Salt River and lakes, and
tributaries from Verde River
xoheadwaters Salt 1. 3, s

(10) Little Colorado River and
tributaries above Springerville Little Colorado

Little Colorado

3

3. 6(11) Nutrioso Creek

(9) Show Low Creek and tributaries
KO headwaters Little Colorado

Little Colorado

Little Colorado

3

3

3

(B) Silver Creek

(7) Rio De Flag

(14) Colorado River from Imperial
Dam to Southerly International
Boundary Colorado Main Stem 4

(13) San Francisco River and
tributaries from headwaters
to just below Luna Lake Upper Gila

Santa Cruz

3, 6

2(15) Sabino Creek
s

Table II - 1.

State of Arizona Water Quality Segments
Figure 1 - 1

- Reference
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7 . Other Local Conditions - Other local conditions may require more string-
ent effluent limitations to protect the health and welfare of the public
and to minimize and/or abate adverse impact of the beneficial use of the
stream accepting discharge. The Engineer shall investigate all other
conditions and base his final process selection upon these findings.
The Engineer shall analyze all documents and materials related no each
effluent limitation entity listed above and shall select the proper
process necessary to meet the most stringent limitations.

B. NON-STREAM DISCHARGE.

Effluent streams which are not discharged to the State's surface waters are
generally reused or held in evaporation ponds or percolation ponds. The Depart-
ment's Rules and Regulations R9-20 give effluent limitations for effluent reuse.
The Regulation is summarized in Section P and Q .of Chapter VII of this Bulletin.
The Engineer shall make final process selection to meet these effluent limitations.
In addition, precautions shall be taken to provide effluent quality which will
not be detrimental to ground water quality and its present and future use.

c . MONITORING REQUIREMENTS C

The need for effluent quality standards necessitates the requirement of
monitor wastewater treatment works. Each plant should monitor plant operation
characteristics, as well as effluent characteristics, to assist in plant operation
decisions and to assure the Department than effluent quality standards are being
met. The sampling and analysis records should be kept on file ac the facility
for review by the Department during periodic inspections.

1. Plant Performance Monitoring.

a . Stream Discharge - Public Law 92-500 established the requirement for
plants to monitor specified effluent characteristics listed on each
discharge permit issued.

C h a p t e r  V I I I  o f  t h i s  B u l l e t i n  p r o v i d e s  i n f o r m a t i o n  r e g a r d i n g  t h e
a p p r o p r i a t e  t e s t i n g n e e d e d  t o a s s u r e  c o m p l i a n c e  w i t h  E P A  r e q u i r e m e n t s .

b. Non-Stream Discharge - The discharge standards previously outlined in
t h i s  C h a p t e r  h a v e  b e e n  e s t a b l i s h e d  b y  t h e  S t a t e  o f  A r i z o n a  a s  m i n i m u m
s t a n d a r d s . E a c h  p l a n t :  t h a t  i s  r e u s i n g  e f f l u e n t  a s  d e f i n e d  i n  t h i s
B u l l e t i n  w i l l  b e  r e q u i r e d  t o  m o n i t o r  e f f l u e n t  t o  a s s u r e  c o m p l i a n c e
with these standards.

C h a p t e r  V I I I  o f  t h i s  B u l l e t i n  p r o v i d e s  i n f o r m a t i o n  r e g a r d i n g  t h e
a p p r o p r i a t e  t e s t i n g  n e e d e d  i n  t h e  m o n i t o r i n g  p r o c e s s .

2. Operation and Maintenance Control Monitoring - Te assure compliance with
effluent standards it is recommended that an in-plant monitoring program
be established. Onset of operational problems wil l be detected more
easily and corrective actions can be taken before discharge violations
occur through an in-plant monitoring program.

II _ 5



A plant operation and maintenance log should be set up with the para-
meters listed :Lm Chapter VIII being an integral part of the log entry.
In addition, hydraulic parameters of the plant process should be logged
with unexpected operational interruptions or problems noted and explained
as they occur.

II _ 6
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CHAPTER III -¢  ORIGINAL DESIGN
'|

,f
1'

I

A. INTRODUCTION I
;`

I

J

I
).
I
I

Newly developed wastewater treatment processes Shall be evaluated by the
Department prior to issuance of Approval to Construct. In all cases, these
processes will be given a temporary approval contingent upon demonstrating
mathematically and. with pilot plant test data that the process will operate in
a manner suitable to meet discharge standards. Only one temporary approval per
process may be allowed until the process proves by field performance that dis-
charge requirements and effluent standards will be met consistently and until
operation and maintenance and educational level requirements can be established.

3 Q

This Chapter sets forth principles which will provide a basis for evaluation. 9..
J

1|

. » -

B. CRITERIA FOR EVALUATING DESIGN.

1
'11.

)
.

1
i
4
J;

_/ .I
|

Pilot Plant Testing with Data - All requests for approval of new processes
shall be accompanied with data from pilot plant studies that have been
conducted over a sufficient time frame to exhibit minimal operational
problems with consistent results. The data shall present results related
to seasonal variations, flow variations, temperature variations, and
shall include all other variations which will cause changes in treatment
efficiency and characteristics. The data shall be presented in report
form and shall be in sufficient detail for the Department's evaluation
and analysis.. Detailed descriptions of test equipment, testing proced-
ures, and methods of chemical. analysis shall be discussed in the report. ->

I
1;

. A11 new processes and test resul ts wil l  be protected by a non-disclosure
agreement between the Department and the process developer. 1

I

|

1

l
2. Hydraulic- Principles - All processes should be based upon sound hydraulic

principles including but not limited to:

a .

I
1L

l

P r i n c i p l e s  o f  c on s e r va t i o n  o f  ma s s . The  conserva t ion  o f mass p r i n c i p l e
s ta te s  tha t  ma t te r  c an  ne i the r  be  c rea ted  no r  de s t royed . H yd r a u l i c a l l y ,
t h i s  p r i n c i p l e  t r a n s l a t e s  t o  a  h y d r a u l i c mass b a l a n c e ,  i . e . ,

Qin = Qout
I

b. P r i n c i p l e s  o f  C on s e r va t i o n  o f  E ne rg y  -  The  p r i n c i p l e  o f  c on s e r va t i o n
o f  ene rgy  s ta te s  tha t  ene rgy  canno t  be  lo s t ,  t hough  i t  may be  conve r ted
to other forms. In a hydraulic system, then, the sum of all energies
( k i n e t i c , '  p r e s s u re ,  a nd  e l e va t i on )  i s  a  c on s t an t .

9

I1
I

L.
x

c .
1..

2.

Principles of Impulse-Momentum - The law of momentum conservation
states that momentum may not be lostgin a hydraulic system, although
some of it may be converted into impulse forces. J

1

!

d. Principles of Liquid-Solid Separation - If the process involves separ-
ation of the liquid and solids," then this portion of th.e process will
be. evaluated using the following: .

T

I_,,.

-

3

1

L



1) Gravity Process.

a) Stokes Law of discrete particle settling

b) Hindered settling principles

2) Pressure or Vacuum Process •

a) Poiseville's Law for the flow of fluids through capillary
tubes or the Darcy modified scheme.

3. Physical Principles - Certain portions of newly developed processes may
iNvolve principles of physics such as sound, electromagnetic fields, heat
transfer and exchange, etc. In such instances the process development
report shall clearly indicate the physical principle upon which that
portion is based and provide data with calculations substantiating cor-
relation with physical laws.

4. Chemical Principles .

a . Biochemistry - Applicable new processes shall be evaluated using
principles of biochemistry. Included in the evaluation should be a
mass and energy balance of the proposed process, as well as a des-
cription of the basic biochemistry.

Since biological science provides the basis of design, other
factors shall be presented for evaluation which should include but
not be limited to:

1) Reaction Kinetics - Rates of reaction of the biological process
and their change with temperature. In the reaction rate tempera-
ture equation

K2 T _Q = e- c z Tl)

Q shall be evaluated and substantiated.

2) Growth Kinetics - The substrate removal rate as a function of
substrate concentration and biological growth as a function of
the food to microorganism ratio, or variations thereof, shall be
discussed clearly and concisely with sufficient data to substan-
tiate process kinetics.

b. Physical Chemistry - Portions of the process may be governed by laws
or principles of physical chemistry.

1) Adsorption - Adsorption equilibrium should be discussed and defined
in terms of Langmuir, BET, or Freudlich equations. Factors
affecting the design and operation should be presented, such as
pH, temperature, chemical interferences, reaction 'rate limitations,
etc.

III _ 2
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.1*" , 2) Ion Exchange - Ion exchange equilibrium should be discussed in
terms of exchange chemistry, ion selectivity, and exchange iso-
therms (Langmuir or Freudlich equations) . Factors affecting
the design and operation should be presented such as pH, temper-
ature, chemical interferences, etc.

3) Membrane Processes - Membrane processes should be discussed in
terms of chemical selectivity, membrane permeation, principal
driving force and the principles of physical chemistry. Factors
affecting the design and operation should be presented such as
pH, temperature, etc.

4) Gas Transfer - Where portions of the process use gas transfer
the system shall be discussed in terms of Henry's

law, Dalton's law, solubi l i ty pr inciples, and rate of gas transfer.
Temperature, pH, salinity, and other factors. affecting the design
and operation should be presented with data. .

Chemical Oxidation - Where chemical oxidation processes are
recommended, the evaluation will be based upon principles of
chemistry. Stoichiometric discussions should be presented giving
data showing the oxidation reduction equations, concentrations of
reactants, temperature affects, role of impurities, role of pH,
catalysts with dosages, retention _times of reaction vessels, and
other data necessary to design and operate the process.

of"

r'
3

In the preceding discussion, it is acknowledged tha.t the principles involved .
in physical chemistry and bidchemistzry intermesh in major areas of thermodynamics ,
reaction kinetics, etc. However, for purposes of simplicity the evaluation cri-
teria have beerr categorized as presented.

The process whose basis for evaluation has not been presented in this Chapter
will be analyzed in terms of the basic applicable principles of physics and/or
chemistry. . .

l..

III - 3



@[i]@'GlrIn@@u8m@ lbunUU@fr8un au©= 00

@Un@[;»>i3@l;r 03

SEWERAGE
COLLECTION
SYSTEMS

ARIZONA DEPARTMENT OF HEALTH SERVICES

JULY 1978



s

CHAPTER IV _ SEWAGE COLLECTION SYSTEMS

Page
I

SECTION A _ INTRODUCTION IV -

a.

b.

IV - 1

IV - 1

IV -_ 1

IV - l

IV - 2

IV _ 3

IV - 5

IV _ 6

SECTION 8 _ SEWERAGE COLLECTION SYSTEMS _ GENERAL

1. General Information ....

2. Pipe Selection

3. Jointing Material

Infiltration Testing

Low Pressure Air Testing

c. Exfiltration Testing

Protecting Public Water Supply•

SECTION C - CAPACITIES

1. Design Period .

2. Design Flows

I V - 6

IV -

I V - 7

o

1\

• I I l l • I I • • a I a • I I a l a • • •

•

a

c.
d.

IV - 8

IV .- 8

IV _ 8

IV -_ 8

IV - 8

IV _ 8

IV - 9

IV - 9 .

IV _ 10

IV _ 10

IV - 10

IV _ 10

IV _ 10

IV - 10

IV _ ll

IV _ ll

5.

6.

7.

8.
IV - ll

SECTION D - DESIGN DETAILS • l I e I I l n I • a ¢ ¢ I I a l I

1. Minimum' Sewer Diameter

2. Minimum Slope .

3. Alignment .

a. Straight

b . Curv ilinear . . . . . . . . . . . . . . . . . . . .

Manholes and Cleanouts

a. Location

b. , Drop Manholes . . . . . . . . . . . . . . . . . . .

Diameter P

Steps . . . . . . . . . . . . . . . . . . . . . . .

e. Flow Channel

f. Water Tightness . . . . . . . . . . . . . . . . . .

Depressed Sewers

Depth of Sewers .

Easements and Rights=o_-Way . . . . . . . . . . . . . .

Special Conditions for Condominiums, Mobile Home, Travel
Trailer, and Recreational Vehicle Parks . . . . . . . .

SECTION E - PLANDETAIL REQUIREM NTS » • • I • I I » I I I I I

1. Standard Drawing Size . . . . . . . . . . . . . . . . .

2. Plan View and Profile . . . . . . . . . . . . . . . . .

4

4

IV - ll

IV - ll

IV _ ll



CHAPTER IV - SEWERAGE COLLECTION SYSTEMS

A. INTRODUCTION I

This Chapter sets forth minimum standards for design and construction of sewer
lines. The engineer should take every precaution to assure that pipe sizes and
alignment will provide the necessary scouring velocities to give minimum sewer
line maintenance. In addition, he is encouraged to recommend that the owner
purchase, rent, or lease sewer service equipment, and that he establish a set
preventive maintenance schedule.

The standards presented hereafter are established from general engineering
e xp e r i e n c e  a nd  f r om  g e ne ra l  p r i n c i p l e s  o f  o p e n  c hanne l  h yd rau l i c s . Imag ina t ive
designs based upon the general principles of open channel flow will be reviewed
by the Department provided sufficient detailed analysis is presented to the Depart-
ment in fulfi l lment of the requirements of Chapter I.

3. SEWERAGE COLLECTION SYSTEMS - GENERAL.

1. In general, sewer lines should be designed for the estimated population
that will be contributory - present and` future. Adequate allowance should
be provided for infiltration, institutional, and industrial flows. Actual
field flow measurements will be acceptable as a basis of design, provided
that flow measurements are taken at representative points for specific
areas of the system, i;€. , high density industrial, com~ ~ercial, low
density industrial, residential, etc.

2. P i p e  S e l e c t i o n  -  I n  s e l e c t i n g  p i p e  m a t e r i a l  f o r  s e w e r s ,  c o n s i d e r a t i o n
should be given to the chemical characteristics of the wastewater (espe-
cial ly in industrial  waste flow areas) , the possibi l i ty of septici ty,
exclusion of infi ltration, external and internal pressures, abrasion and
similar problems encountered with the established grades.

All types of pipe .materials used in design shall have established
ASTM, ANSI, or NSF standards of manufacture or seals of approval and
shall be designated for use as sewer pipe. .

3. J o i n t i n g  M a t e r i a l  -  T h e  m a t e r i a l s  u se d  a n d  m e t h o d s  p r o p o se d  i n  m a k i n g
j o i n t s  s h a l l  b e  i n c l u d e d  i n  t h e  S p e c i f i c a t i o n s . M a t e r i a l s  u s e d  f o r
s e w e r  j o i n t ;  s h a l l  h a v e  a n  e s t a b l i s h e d  r e c o r d  f o r  p r e v e N t i n g  i n f i l t r a t i o n
a n d  r o o t  e n t r a n c e .

Water tightness of sewers and manholes shall be determined by one of
three methods :

a.
b.
c.

I n f i l t r a t i o n  t e s t i n g
E x f i l t r a t i o o  t e s t i n g
L o w  p r e s s u r e  a i r  t e s t i n g

The testing shall be performed prior to the sewers being placed in
service and shall be administered on at least 20 per cent of the total
project footage, unless additional tests are required by the design
Engineer or the Department. .
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The testing shall be administered using the shortest length of line
that is practical. All lines shall be cleaned before placing in service
to remove extraneous material. It is also recommended that the sewers
be examined by television or other methods to assure proper construction.

Suitable waterstops shall be.provided at all manhole seams.

. All test results shall be made available for review by the Department
prior to project 8.CC€Pt8NC€»*

Sewer lines installed in areas where the pipe is subject to high
ground water infiltration shall be tested using direct flow measurements
in each specified reach of pipe.

a . Infiltration Testing - The total infiltration shall not exceed 200
gallons. per day per inch diameter per mile of pipe. If the quantity
of infiltration exceeds the maximum quantity specified, im~~ediate
action shall be taken to reduce infiltration to within the specified
limits.

Diameter
gr Sewer

lrifiltratibn
Gals/hr/108 ft.

Diameter
of Sewer

Infiltration
Gals/hr/100 ft.

Allowable M. H. Infiltration - 0.1 gallons per hour per very. ft

I

Allowable Limits of Infiltration
200 Gal/Inch Dia/Mi/Day

IV - 2



b. Low Pressure Air Testing - Low pressure air nesting shall be Limited
co pipes less than 30 inches in diameter.

1) Test Procedure'

a) Clean and we: the line to be tested.

b) Plug all pipe outlets with suitable test: plugs .and securely
brace each plug.

c ) Add air slowly co the portion of the pipe installation under
yes: until the internal air pressure is raised co 4.0 psig.

d) Check exposed pipe and plugs for leakage by coating w_itI'1 a
soap solution. If any failures are observed, bleed off air
and make necessary repairs.

e ) After an internal pressure of 4.0 psig iS obtained, allow an
least two minutes for internal air temperature to stabilize,
adding only the amount of air required to maintain pressure.

f) After the co minute period, disconnect the air supply.

8) When the pressure decreases to 3.5 psig, start timing."
Determine the time in seconds char is required for the pres-
sure co fall from 3.5 psig co 2.5 psig. This test duration
time must be equal co or greater than the minimum test dura-
tion time obtained as outlined. below.

2) Minimum Test: Duration Times - The following procedures for obtain-
ing minimum test duration times from :he homograph, Figure IV - 1,
are based on a maximum air loss of 0.003 com per square foot of
internal cross sectional area but not more than 2 com for the
entire length under testy

a) For test: sections of one diameter or for sections such as
laterals with a: few short taps.

If the length of the section under test: is not grocer
than the length shown in Column LA, read the minimum test
duration :me in seconds from Scale TA.

If the length of section under cast; is greater than LA,
but within the limits- of Scale L, extend a straight line
from the diameter on Scale D to the length of Scale L and
read the minimum test duration in seconds on Scale TB.

b) For test sections consisting of more than one size pipe,
and for lengths not falling within the limits of Scale L.

For test section lengths Ealling within the limits of
Scale L, extend a straight line from the. diameter read on
Scale D to the corresponding length of Scale L for each size

IV - 3
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2.83

3.31

3.78

4.25

8

10

12

15

1.25

1.57

1.89

2.36

18

21

24 .

27

of pipe included and read values for C and K directly from
the corresponding Scales .

For test section lengths not: falling within the limits
of Scale L, calculate C and K from the formulas at the bottom
of the homograph.

Add C's and add K's.

If the total of C's is 1.0 or greater, the sum of K's
equals the minimum test duration in seconds.

If the total of G's is less than 1.0, divide the sum of
K's by the sum of C's. The quotient is the minimum test
duration in seconds. .

c . Exfiltratioo Testing - In areas where the sewer is not located in
natural ground water table, exfi l tration tests or low pressure air
tests shall be used to give an indication of sewer tightness .

The exfiltration test should be conducted as follows:

1) Plug sewer oz: lower' end of section to be tested. \

2) Plug the highest end of the. sewer to be tested. The sewer plug
shall have a suitable.air vent to allow trapped air removal.

3) Place a.calibrated container at the average height of .four (4)
feet above the flow line of the sewer. Check the system for
leaks in hoses, plugs, calibrated containers, etc. while filling
through e positive shut-off valve. After filling the sewer,
allow one hour for absorption of water and refill sewer line.
When the water overflows the calibrated container, close the in-
put valve and begin the test. .

4) Record the elapsed. time to empty the container of water and cal-
culate the loss rate (gal/hr.).

4

Diameter of Sewer Gals/Hr/100 ft. Diameter of Sewer Gals/Hr/100 ft.

Allowable Limits of Exfiltration
200 Gal/Inch Dia/Mi/Day @ (4 FL head)

Exfiltration from manholes shall be limited to 0.1 gallons per
hour per very. foot.

IV - 5
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4. Protecting Public Water Supply - Caution should be taken in design and
construction to protect all. water supplies, from waste water contamination-.

The Department has adopted regulations prohibiting cross connections.
To minimize the potential of cross contamination , the Engineer shall
design the horizontal and vertical separation of water and sewer lines
as follows:

a . Horizontal - When water lines and sewers are laid parallel to each
other, the horizontal distance between them shall not be less than
six (6) feet. Each line shall be laid on undisturbed or bedded material
in a separate trench. Where conditions prevent the minimum horizontal
separation set forth above, or where both lines are in the same trench,
both the water line and sewer shall be constructed of mechanical joint
cast iron pipe, or other approved pipe, which is pressure tested to
assure water tightness before backfilling. In such instances, a com-
plete description of the circumstances and details of the proposed
construction shall be attached to the plans submitted to the Department

b. Vertical - When a sewer crosses two (2) feet or more below a water
line, no extra protection is required. When a sewer crosses less than
two (2) feet below a water line, the sewer shall be constructed of
cast iron pipe with leaded or mechanical joints, or other approved
pipe, for at least six (6) feet in both directions from the crossing,
or the sewer shall be encased in concrete of 6-inch minimum thickness
for the same distance. When a water line must cross under a sewer,
a vertical separation of at least 18 inches between the bottom of the
sewer and the top of the water line shall be maintained with support
provided for the sewer to prevent settling. The sewer shall be
constructed of cast iron pipe with leaded or mechanical joints, or
other approved pipe at 'least six (6) feet in both directions from
the crossing, or the sewer shall be encased in concrete of 6-inch
minimum thickness for the same distance. .

c . No water pipe shall pass through or come into contact with any part
of the sewer manhole.

c. CAPACITIES 4

Sanitary sewers should be designed for the following existing aNd anticipated
future flows: '

(1) Maximum rate offlow of domestic sewage for the entire service area
for a specified time period. .

(2) Infiltration that is allowed for the- entire service area.

(3) Anticipated flow rates from commercial and industrial areas .

1. Design Period
the following'

- Design periods should be chosen carefully and consider

IV _ 6
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a . Useful life of the equipment and its component structures ,
into account obso1e§cence-"and wear and tear; '

taking

b. The ease, or dif'ficu1ty,"6'f 'élitpéziding oi"fé'I5Eating the sysElém.

c . The anticipated population rate .increase including commercial and
industrial contributions .

d. The present rate of interest on ecdfued bond indebtedness.

e . Inflation and escalation of material and labor duriNg the period of
indebtedness. .

f. The ability of the system to function properly at present flows after
the expanded system is placed in operation

Type of Structure

RECOMMENDED DESIGN PERIODS

Design Period Years

Full Development

Note

Laterals and sgubmains
less than 15 inches
in diameter

Requirements may change
rapidly in a limited
area.

Main sewers, outfalls,
and interceptors .

50, full development,
or as specified by
EPA .

Difficult and expensive
to enlarge

2. Design Flows - The estimates of flow of residential domestic areas can be
expressed by the following equations: .

_ 1/6
Qmax/Qavlg - 5.0/p . _ 1/6

Qmin/Qavg - 0.2P
Qmax/Qmin = z5.0p1/3

Where Q is the flow rate in gallons per day and P is the population in
thousands. . »

Other widely usedrelationships of flow from moderate sized domestic
sewage areas are

Maximum daily flow
Maximum hourly flow

Minimum hourly flow
Minimum hourly flow

2 x avg daily flow
1.5 x maximum daily flow, or
3 x average daily flow
2/3 X average daily flow, or
1/2 x minimum daily flow, or
1/3 x average daily flow

In the absence of flow data new.domestic sewerage systems shall be de-
signed on the basis of an average daily flow of not less than 100 gallons
per capita per day, or' as specified by EPA's cost effectiveness guidelines.
Lateral and sub rain sewers should be designed with capacities, when flow-
ing full, of not less than 400 gallons per capita per day. Sewer mains
should be designed for not less than 250 gallons per capita per day flowing
full. Interceptors should be designed for maximum flows using the preced-
ing equations. .

1
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In commercial areas the normal domestic flow should be added to that
'of the commercial areas. Commercial flows should be based upon known
data in Ehe design region.

Normal dry industrial flows should be based upon known data in the
design region. Any residential flow should be added to these values .

Design for wet industry should be on an industry-by-industry basis .

D. DESIGN DETAILS I

1. No sewers other than house laterals shall be less than six inches in
diameter. Six-inch diameter sewers will be permitted for lines under
400 feet in length in areas where the line cannot be extended, unless
indicated otherwise in this Bulletin. A manhole shall be placed at the
end of the six-inch line. If the six-inch diameter line is 200 feet or
less in length, a cleanout at the end of the line may be used.

All other sewers shall be at least 8 inches in diameter.

2. Minimum Slope - All sewers shall be so designed and constructed to give
mean velocities, when flowing full, of not less than 2.0 feet per
second, based upon Manning's formula using an "n" value of 0.013. Use
of other practical "n" values may be permitted by the plan reviewing
agency if deemed justifiable on the basis of research or field data
presented. Figures IV - 2 and IV - 3 are provided as a design aid.

To prevent deposition of sand aNd gravel, a mean velocity of 2.5_
fps should be used when the circumstances permit. To prevent abrasive
action of the pipe material, the maximum velocity iN the sewer shall be
limited to 10 fps Where velocities exceed this maximum figure, the
lines shall be constructed of ductile iron pipe or' its equivalent, Man-
hole inverts shall also be protected.

A11 sewer lines shall be designed with due consideration given to
sulfide production and control. Recommended references include EPA
Process Design Manual for Sulfide Control in Sanitary Sewer Systems, and
D. K. B. Thistlethwayte ' s Control of Sulphides in Sewerage Systems.

3'_ Alignment I

a . Straight - Where a sewer with straight aligNment is desired, the
sewer shall be laid with uniform grade and straight alignment
between manholes.

b. Curvilinear - Horizontal and vertical curvilinear sewers will be
accepted providing they meet the following criteria: ,

1) The minimum velocity in the sewer flowing full iS not less than
2.0 fps.

2) The minimum .radius of curvature shall be 200 feet _or the radius
calculated based upon one-half of the maximum allowable deflec-
.tion per joint per pipe material, whichever is greater.

.I
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(in) (mm) 2.0 fps (0.6 m/s) 2.5 fps (0.75 m/s)

n .010 .013 .015 .010 .013 .015

8

10

12

15

18

24

200

250

300

380

4S0

600

.0045

.0033

.0026

.0019

.0015

.0010

.0020

.0015

.0011

.00085

.00067

x00045

.0033

.0024

.0019

.0014

.0011

.00077

.0052

.0037

.0030

.0022

.0017

.0012

.0031

.0023

.0018

.0013

.0010

.00071

.0070

.0052

.0040

.0030

.0023

.0016

3) In addition to the acceptance test, the sewer line shall be
cleaNed to remove foreign material. .

4) ,Manholes shall be placed an each end of the curve not to exceed
400 feet spacing.

4. Manholes and Cleanouts.

81. Location - Except as itemized below, manholes shall be installed° at
the end Of each line, at all changes of grade, pipe size, or align-
ment, ac all sewer pipe intersections, and ac distances not exceed-
ing those shown below:

MANI-IOLE SPACING

.t
O

Pipe Size (in.)
8 - 15 Q

18 _ 30
36 up 60
Over 60

Max. Manhole Spacing (f t.)
500
600
800
1300

Cleanouts may be used in place of manholes at the end of
laterals less than ZOQ feet in length.

Where manholes are located in areas of flooding, consideration
shall be given in design to eliminate storm water entrance;

Sewer, Size Minimum Slope to. Maintain Velocity of:

.. . . Table IV-1 . .
Minimum Slope To Maintain Indicated Velocities Flowing Full

(From Manning's Formula)
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B. Drop Manholes - If the difference in invert elevations between inflow
and outflow sewers exceeds 30 inches, a drop manhole shall be install-
ed.

If the difference in invert elevations between inflow and outflow
sewers is less than 30 inches, the manhole invert should be filleted
to prevent solids deposition.

The Engineer should design drop manholes with due consideration
given to sulfides and sulfide control. Recommended references include
EPA Process Design Manual for Sulfide Control in Sanitary Sewerage
Systems, and D. K. B. Thistlethwayte' s Control of Sulphides in Sewerage
Systems.

Elimination of drop manholes by a substitution of a vertically
curved sewer into a standard manhole will be considered, provided
detailed hydraulic calculations are submitted showing the vertical
transition curve and its conformance with velocities and principals
of open channel hydraulics.

c . Diameter - The minimum inside diameter of manholes shall be 48 inches .

d. Steps - Manhole steps should be installed in sewers when the depth
of the manhole exceeds 48 inches. The steps shall be spaced from 15
to 18 inches apart vertically and constructed of cast iron or plastic
coated cast iron.

Ladders with cast-in anchors will be an acceptable alternate to
steps. ,

e . Flow Channel - The flow channel through the manhole shall be steel
crewel finished to conform in shape and slope to that of the sewers.
The manhole shelf shall be brush or broom finished with a slope of
one inch per foot. .

f . Water-Tightness - Manholes should be protected from storm drainage
flooding conditions whenever possible. Where the flooding cannot be
avoided, solid manhole covers shall be used to prevent infiltration.
Suitable waterstops shall be provided at all manhole seams.

Manholes constructed of brick or concrete block shall be water-
proofed on the exterior to prevent infiltration. Where pre-cast
manholes are found to leak, the manholes shall be waterproofed on
the exterior. .

5 . Depressed Sewers - The use of depressed sewers (inverted siphons) should
be kept to a minimum.

l

To keep velocities to a maximum and clogging by sediments to a miNi-
mum and to provide easier maintenance, at least two parallel pipes should
be designed with a minimum pipe diameter of six (6) inches.

A minimum velocity of 3.0 fps should be maintained in each. sewer pipe.
The system should be designed to provide the minimum velocity in one pipe

IV - 10



a

at minimum flows with the inlet structure arranged in such a manner as to
bring additional pipes progressively into operation as the flow increases
to its ultimate design flow.

Manholes shall be installed ac each end of the depressed sewer to
provide for cleaning and rodding. .

Where circumstances warrant, a bar screen may have to be installed
in a structure prior to the depressed sewer inlet. This could be
especially true where 6-inch pipes are used. The design Engineer should
give careful analysis and attention to potential clogging problems.

6. Depth of Sewers - Sewers shall be installed at a depth sufficient to
insure adequate drainage of wastes from each service and to prevent
frost damage.

All sewers shall be designed to absorb superimposed loads and back-
fill overburden, without damage to the pipe material, and without ad-
versely affecting the hydraulic characteristics of the pipe.

I

It is recommended that the sewer pipe be installed at a minimum depth
of 3 feet (finished grade to pipe spring line) . Where pipes are required
to bridge ravines, washes, and caverns, the pipe shall be of high strength
material and shall be supported properly to prevent settlement or washout
during storm flows .

7. Easements and Rights-of-Way - No public sewer shall be installed unless
the owner has in his possession evidence of his obtaining the necessary
easements and rights-of-way. `

Failure to produce these agreements upon request is ground for with-
drawal of the Department's "Approval to Construct."

8. Special Conditions for Condominiums, Mobile HOme, Travel Trailer, and
Recreation Vehicle Parks - Condominiums, mobile home, travel trailer,
and recreational parks shall be designed using the requirements of the
uniform plumbing code,_ excluding the water-sewer main separation. The
requirements of this Bulletin regarding water and sewer separation shall
also apply to condominiums, mobile home, travel trailer, and recreational
vehicle parks.

T _ nt:'fr'A TT l"\TTTIDUM'U'kT"I"GP L A L lJ1LIJ.£1J.J-I P£qu;LuuxuuL1Lu I

In general, the engineering drawings submitted to the Department for approval
shat 1. meet the following requirements :

Standard Drawing Size - The engineering drawings shall be reprcaduced on
paper not greater 24" X 36". .

2. Plan View. and Profile - Plans and profiles for sanitary Sewers shall be
submitted and shall be prepared using the following scales :

\
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Horizontal
LU = 20 feet
1" = 30 feet
1" = 40 feet
OH = 50 feet
1" - 60 feet
l" - 100 feet

Vertical
1" = 2 feet
1" = 4 feet
1" = 5 feet
1" = 6 feet
1" - 10 feet

The plans and profiles Shall be in sufficient detail so as to provide a
clear understanding of the size, invert and grade elevations and type of
material used in construction.

The plans and profiles should show all utility locations, easements
and rights-of-way, and other structural features of the sewer.

A general map, showing the vicinity of the project, area to be
serviced, the location of the proposed sewers (referenced to plans and
profiles) , site or sites of all water and wastewater plants, wells,
streets, parks, drainage areas, lakes, creeks, streams, water mains, and

. "storm sewers, shall be included as part of the engineering drawings .

It is recommended that the general map include topographic contours
ac intervals of 2 feet minimum and 5 feet maximum.
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Example: If velocity = 2.4 ft./sec. and discharge = 4.9 mud. flowing full; then flowing 2/3 full
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CHAPTER v _ SEWAGE PUMP STATION

A. INTRODUCTION.

Chapter V provides design standards for sewage pump stations which are an
integral part of the sewerage collection system. Cri teria for design of in-plant
sewage and sludge pumping systems are presented in Chapter VII.

1. Site Selection - In selecting a site for a sewage pumping facility, con-
sideration should be given to:

a.
b.
c .

A c c e s s i b i l i t y of s i t e
F l o o d i n g  c o n d i t i o n s
P o t e n t i a l  n u i s a n c e  a s p e c t s

2. Location - The potential for damage or interruption of operation due co
flooding shall be considered when locating sewage pump stations. The
stations' structures and electrical and mechanical equipment shall be
protected from physical damage by the maximum expected one hundred (100)
year flood. The station shall remain fully operational during the twenty
five (25) year flood if practicable; lesser flood levels may be permitted
dependent on local situations, but in of case shall less than a ten (lG)
year flood be used.

B. nzsrcm.

1. Selection of P4143-==s Equipment.

a . Pumps - The selection of sewage pumps should be made after a thorough
analysis of the following factors :

1) Msig Flow - The design of the pump station will he governed by
the maximum and minimum flows (present: and future) cnncributed
by the sewerage system tributary co the pumping station.

F l o w  p a t t e r n s  a n d  q u a n t i t i e s  f o r  t h e  t r i b u t a r y  c o n t r i b u t i n g
t o  t h e  p u m p i n g  s t a t i o n  s h a l l  b e  e s t a b l i s h e d  u s i n g  t h e  c r i t e r i a
s e c  f o r t h  i n  C h a p t e r  I V  o f  t h i s  B u l l e t i n .

2) Number of Pumps - The number of pumps provided depends upon the
required capacity and range of flow. The pumping station should
be designed no provide a total pumping capability equal to the
maximum anticipated flow with an least one of the largest pumps
out of service. In no case shall less than :we (2) pumps be
provided in a pu ~ping station.

Sewage pumps having suction lifts of a maximum of fifteen (15)
feet will be approved only where the pumps are self-priming and ade-
quate maintenance provisions are included in the design. Suction
lifts for pumps using foot-valves on raw sewage will not be acceptable.

To minimize clogging, open impeller or non-clog type pumps, or
ejectors. capable of passing a :we and one-half inch sphere should be

v _ 1
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required. Fotsmall lifts stations (40 rpm Cr less) grinder pumps will
he acceptable. .

Where special designs of pumping snacions are necessary due co pug
ligninazioos, acc.; specific details of design with reasons for equipment
selection shall be issued. ca the. Department in repor t  for : Ear: prel imin-
ary review prior co final design.

Inspection and clean-out: plane: on size pump bowl or a hand hole Io
the first finciog connacced no :he p48:»p so:c*on should be provided for
clearing stoppages.

B. P'-WP Controls and Alarms Pump controls can be .float--operated,
electrode operated, guematically operated, or pressure switches.

Control mscbanisnas shall be leaned so :hoc they will of: be
affeczad by flow curzencs creased by the entering sewage or by pump
suction.

Provision should he made no prevent: Elaacisg uacerial in the we:
well from interfering with the operation of :he ccmcrols .

When :he controls are localed in the dry well, the height of :he
float cube shall be such as co prevent caverflnw of sewage Inna the
dry wel l .

. All l i ft stzacians shall be equipped with an audible or visual
high level Alar: system. Other alarms such as Pump failure, ass.
shosid be considered. in :he design. of lit: scacioos .

Large life stations should be equipped wish variable speed coo.-
:role no operate an varying delivery races no permit discharging
sewage from :ha scaziaa an approximately its :ace of delivery cm :he
pww station.

c . Electrical Equipment - The star starters and. controls shall be
located in progeny assembled (factory or fiefS.) control panels.
Factory assembled control panels are preferred. Large sta.tions
should include a separate electrical roam.

Power transformers shall 'oh installed. :Lm an outdoor fenced en-
closure, cm power poles, or shall be of the lockable pad zrnuonad
type. .

Unless :La can Ba demonstrated co the Dewar*:m¢:z: cho: i: is of:
required, all sewage 1:LE: scanioos shall have prravisiaa for scabby
paver.

Li fe stations which serve Mio: flaw areas shall be equipped with
a standby generator, shall be supplied with power by :we separate
feeders from: separate sUbscac* Aus, Ar shall be supplied by a leap
feeder an separate. transformers from a corrszon subsracion.

a
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Electrical equipment :Lm enclosed areas where gas may accumulate
should comply with the National Board of Fire Underwriters and Nation-
al Electrical Code for hazardous locations.

d. Piping and Valves - Flanged pipe and fittings should be used for
exposed piping in pump stations.

Eacifi pump shall have a separate suction. It is recommended
practice for the discharge pipe to be at least one pipe size larger
than the discharge nozzle and for the suction pipe to be one or :we
sizes larger Chan the suction nozzle.

A concentric increase: should be installed on the pump discharge,
with a full closing gate or plug valve and check valve. The pump
suction should be installed with a ful l  closing gate valve.

Where space conditions wil l not permit installation of rising
scam valves, non-rising gate valves, check valves, and all other
types of valves shall be equipped with an indicator to show open
and closed positions .

Check valves should be of the swing type, preferably with outside
lever and weight. The valve should be installed in the horizontal
position in direct line with the pump tiischarge, and should be of a
type permitting the unobstructed flow of sewage when in the full open
position. `

e . Surge Control -» The Engineer should cake great care in analyzing the
potential water hammer problems in force mains, the possible estimated
pressure rise, and methods no reduce the maximum pressure rise to a
safe  l imit .

Since many of the devices used to control water hammer in water
pumping stations, such as surge suppressors and relief valves, are
not applicable because of sewage solids, alternate solutions such as
special valves with timed closures should be investigated. Hydro-
pneumatic surge arrestors are also available for sewage applications.

A detailed treatise on water hammer by John Parmakian, entitled,
"Waterhamnmer Analysis," is recommended by the Department and. is
available through Dover Publications, New York.

f . Flow Monitoring - At larger pumping stations, consideration should
be given no installing suitable devices for measuring sewage flows .
A: smaller pumping stations consideration should be given co provid-
ing a running time meter for flow monitoring.

2. We: Well Design.

a . Volume- of Wet Well - The volume of the wet well between start and
stop elevations for a.s:Lngle pump, a single-speed control step for
variable speed, or multispeed operation is expressed as follows :

v _ 3
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where, required capacity, gallons

= minimum :ire of one pumping cycle or time between suces-
sive scares or speed increases of a pump operaciog over
the control range, minutes

q pu ~p capciny, rpm, or increment in pumping capacity where
one pump is operating already and a second. pump is srarrest ,
or where pump speed. is increased..

a

I
1

4
Racamzxended values cf 9 for squall pumps is 15 minutes (5 rninnzces mini-
ann) , and 20 minutes far large pumps. 1

t=. Floors - Floors at wet wells shall have a minimum slope of one co Ana
co :he pump intakes and shall have a smooth finish.

c . Access The we: well shall he desired wish adequate access for
aaiacenance purposes. Z: is recon.-:neoded cho: the .z~izzimunz dimension
of the we: well be ac less than five (5) feet.

d.

4

al

Pump Iotaka Protection - P1.u':q.:s shall he protected from obi eats which
will cause clogging and station ulixmotion. Scre~=~**"1g devices :ay
be usual :La the wot well at 14 an adjacent chamber co protect pumps
against =l=ssi==s~ Efanually cleaned bar racks :say be used. :Lm small
stations. Large: stations should use m¢chanical'y eleaoad Ba: racks,
stzeeniags griszders, or corzxiautors with a manually tlsaned bypass
rack.

e . Rsncsntiaa Tim: - The rerenvziaxz :ins of sewage is a we: well shall of:
erased 30 Hdnures Ar average daily design flow. ' For areas where the
rersnrian :Ms is greater :Han JO siaures, a compressor with a dif-
fuse: bar shall be placed la the war well Ra pp-even: :he possibility
of septic conditions. The compressor siaall be sized Ar 2 sci: per
1000 gallous of starags.

E. Ventilation - Adequate ventilation shall be provided in we: *sells .
Ventilation should he via blower, having sufficient capacity co
provide a Z-1aiou:.e air change based on the war:-well volume below
grade and above the miniznlann sewage level. The mode of operation of
the ventilation system should be at the discretion of the Engineer.

g. Pump Zntaké  Design
mended mnslniple pi: layouts Est centrifugal pump sucsious.
are shown in Figures v - 1, v - 2, and v - 3. In addiciou,
suction connections to we: wells are she'-ro in Figure v - 4.

The-Hydraulic Institute Standards gives recoun-
These

z====p I
(
5

These configurations have been established :through field experi-
ence and sizall be my °*w'1::1 standards Ea: intake design. T

I
1
J

3. Dr; Well Design - The size of the dry well depends gr*~*ar;Lly on c'ne
number and type of pumps selected.. The dry well shall be deep enough
cho: the pmnps are self priming ac all starting levels unless se' E

v - 4
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priming pumps are being recommended. The pump setting shall be such
that the pump's maximum suction lit c is not exceeded and shall be
positioned co minimize the liberation of gas.

Dry wells shall be well lighted, adequately ventilated, and pro-
vided with an automatic sump pump. The dry well shall he positively
ventilated with an exhaust system which provides 30 air changes per
hour based upon dry well volume below grade.

Sufficient working clearances around pumps and other machinery
shall be provided co assure ease in maizitanance.

Consideration shall be given co cranes or hoists for removing
pumps for maintenance and replacement .

The dry well shall be separated from the we: well by a water- and
gas-tight wall with separate eNtrances provided co each.

Stairways or access ladders shall be provided in all underground
dry wells .

l

4. Individual Residence Lit': Stations - In areas where individual residen-
cial lift stations are required to pump raw waste or effluent from
individual disposal systems, the minimum design requirements are:

a . Number of Pumps - At: least one pump designed for the maximum design
flow shall be provided in an enclosed sump .

b. Controls - The lift station shall be provided with automatic "on-
off" controls. A high level alarzn system shall also be provided.

c . Sump Design
B.2. of this Chapter.

- The sump shall be designed :Lm accordance with Section
In addition, a reserve capacity shall be

provided above the high level alarm such :her the total capacity of
the sump equals one f u l l day's flow volume.

5. Force Main.

a . Velocity Requirements - The velocity of flow in the force main shall
be between 3.5 and `6 fps. In no case shall a velocity less Chan
2 fps at minimum flow be allowed.

wi l l  set t le  out . To assure pickup of the deposited solids, it
recommended that a design. velocity of 4.0 fps be used.
he selected co give 4.0 fps minimum velocity with both pumps iN
operation or at peak delivery.

Al though sol ids wi l l  not sett le au: at a veloci ty of 2.0 fps,
solids in the wastewater remaining Io the like when the Dump stops

i s
Pumps can

Figures v - 5 and V
designing force mains.
work and is for C = 100.
v _ l

- 6 are provided for reference and as aid in
Figure v - 5 is based Upon Hazen-Williams '

Other values of C are presented in Table
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Force mains should be designed with due consideration given co
minor losses in elbows, inlet and outlet structures, etc.

b. Materials of Construction - A.Ll types of pipe materials used in
design of force mains shall have established ASTM, ANSI AWA, and
NSF standards of manufacture or seals of approval and shall be
designated as pressure sewer pipe.

c . Air Release Valves - Air release valves designed for sewage shall
be provided on force mains ac all peaks in elevation .

a. Water Line Separation - Where a force main crosses a water line,
the force main shall be enclosed in concrete for a distance of 10
fee: each side of the water line.

The minimum separation between force mains and water lines shall
be 2 feet (circumference co circumference) vertically and 6 feet
horizontally. Measurements shall be from pipe circumferences.

e . Testing - Prior to issuance of a Certificate no Operate all force
mains shall be pressure tested.

Preparatory co casting, the section of the pipeline no be tested
shall be Eilled with water and placed under a slight pressure for
an least 48 hours. The pipeline sha1l_then be brought up to 50 psi
over or 125 per cent of working class pressure, whichever is greatest,
and maintained on the section under test for a period of not less
than 4 hours.

Accurate means shall be provided for measuring the quantity of
water required co maintain full yes: pressure on the line for the
test period, which volume shell not exceed:

L : l
.ID PC

4500

where 9

L = maximum allowable leakage in gallons per hour for the section
of pipeline tested

.I = number of joints in length tested
D - diameter of pipe in inches

Po - test pressure in psi

6. Lift: Stations Pumping into Treatment Facilities - Sewage pumping stations
lifting wastewater into treatment plants shall be evaluated co assure
that under conditions of peak flow the surf ace loading rates on the
primary clarifiers does not exceed 1200 gpdpsf and that the secondary
clarifier surface loading rate will not exceed loGo gpdpsf.

COR'
sideratioo shall be given no flow equalization or increase in clarifier
surface area.

Where preliminary analysis shows excessive clarifier loadings.

V - 1 3
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c. PLAN DETAILS aEQuIa5.~£::1's I

Engineering drawings submitted co :he Department far approval shall mea:
:he following requirements: .

1. Standard Urawiag Size - The engineering drawings shall be reproduced on
paper not greater :Han ZA" x  ' 5 " .

2. Drawing Scale.

}

I

a . Plan-Profiles - Plan-profiles of sewage force mains shall he sub-
minced Kofi shall be prepared using :he following scales : l

J .

Horiznucal Vertical
it

l !

l!

1

a

a

-

20 feet
30 fee:
40 fee:
50 fee:
60 feet
100 fee:

1 n

l !

-

a

1

a

2 fee:
4 fee:
5 fee:
6 f est:
10 fee:

I:-
E
J
lDetails, Sections, Ere. - Details, size plans, and sac:"cns shall

he ac such scale as :a indicate construction requirements in a
clear understandable manner.

4

3. Drawing Details - The engineering drawings shall. he of sufficiesac derail
so as no provide a clear underszandiog of the lacaciao' of the project,
:ice plan of each Ltd: scanian, topography .of ch.; project, al l ucil iny
locations, easements and rights-of-way, and ache: scruccural features
of the searer. ' .

Lit: station details shall show all Lover: elevations, scrucrural
elevations, existing and fiNished grade, coozrol seating elevations,
structural design of we: 'wells and do wells, valve and piping, surge
concrul devices, num suction and discharge details, and any ache:
details which will provide a clear understanding of :he project . 1

i

?fans and profiles of force mains shall show size, Lover: and grade
elevations, materials of cooecructsioo, ucilicy locaniau. and any ache:
details which define the farce :main cause:-uezion requiraneocs.
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CHAPTER VI an SEWAGE TREATMENT WORKS DESIGN CONSIDERATIONS
f

A. GENERAL '.

1. Treatment - The treatment plant process selection shall be such that
effluent quality standards will be met under the most adverse conditions.

The treatment plant should be designed to provide for the estimated
population of 15 to 25 years. Io general, if the growth rate and inter-
est rates are low, a TO to 25 year design period is recommended. When
growth and interest rates are high, a 10 to 15 year design period may
be more feasible. .

2. Plant Upgrading - Upgrading of sewage treatment works may be required
for several reasons including the following: .

a . Meet more stringent .effluent quality standards.

b. Increase hydraulic and/or organic loading capacity.

c . Improve poor performance due co improper plant design and/or opera-
tion. It is recommended that the Engineer define the following
aspects of the existing facility.

1)
2)
3)
4)
5)

Efficiency of treatment
Normal operational and maintenance procedures
Condition of structures .
Condition of equipment
Staffing pattern and operator skill

After appropriate analysis of the existing system, a brief descrip-
tion of the recommended revisions should be submitted to the Department
in a preliminary report for review and comment. If the Department does
not have as-built drawings. of the existing facility on file, the Engineer
shall provide a set of as-built drawings with his final design.

Plans of the existing treatment plant and effluent disposal system
should be submitted which show the location and size of structures,
equipment and piping; the hydraulic profile; and existing flow diagram
in sufficient detail to determine their effects on the treatment process.
A schematic of the effluent disposal piping should be submitted inclUd-
ing approximate locations of all lines, line sizes, and inverts of
major piping. All pumping stations and other special appurtenances and
structures should be detailed sufficiently to determine their effects
on the system.

3. Partial Construction - When it is anticipated that only a portion of the
plant will be constructed presently, the Engineer shall furnish design
data for the complete facility, including size, type, and location
(future units shown dotted) , design loads, process flow schemes, hydraulic
profile, and other pertinent data which clearly defines the present and
future installation.

In addition, a site plan with topographic features shown shall be
submitted for review.

VI - 1



»¢
4

» I

I

B. PLAHT LOCATION.

The treatment works site should be selected after careful analysis and study
of the following factors: .

(l)
(2)
(3)
(4)
(5)
(6)

(7)

Flood potential
Noise pocencial
Odor potential
Direction of prevailing winds
Seasonal accessibility
Anticipated growth patterns in cho vicinity of the proposed plan:
site
Possible elimlinatioo of savage pump scansion upstream of the creat-
men: works
Disposal of waste solids .
Foundation conditions and topography

(8)
(9)

To avoid local objections, sewage treatment plants other than individual
residential plants shall be located ac the distances from contiguous property
lines shown in Table VI - 1.

PLANT SIZE
103 GPD

Table VI - 1

Minimum Setback vs. Treatment Plant Size
Distance (Feet)

(2)
Aesthetic, Noise &
Odor Control or

Signature

(1)
No Controls

(3)
Enclosure with

Noise8¢ Odor'Con-
trol or Signature

5-zs
B-100

10a-soo
500-1

1 MGD

250
350
S00
759

woo

100
200
sao
sao
750

25
so

100
4

*Will be reviewed on each individual projécz.
1

Column 1 requires the minimum setback with no controls .

Column 2 requires a minimum setback for a plant with aesthetic controls with the
option of additional noise and odor control or the signatures of all proper Ty
owners within the allowable setback.

Column 3 requires a minimum setback for a plant: which is enclosed Io a covered
structure with the option of additional noise control and odor control or the
signatures of all property owners within the allowable setback.

1
I

Noise control is defined as a sozmd level at the nearest existing property
line not to exceed 50 db on the A network of a sound level meter. Aesthetic
control is defined as landscaping 'in addition to cheinlink fences or earthen
berozs. .

vI _ 2 :
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In addition, the approval~ to operate will not be issued until an operation
and maintenance manual is approved by the Department, and a certified plant
operator has been' employed to operate the facility.

The setback requirements listed above do not apply co lagoons or ponds.
These types of treatment plants will be reviewed on an individual basis. It is
recommended that wastewater treatment lagoon be located not closer than 1000 feet
from the nearest property line.

c. EFFLUENT QUALITY •

Selection of the sewage treatment process shall be based upon the method of
effluent disposal. and the ability of the process co meet the effluent standards
presented in Chapter II.

D. DESIGN.

1. Type of Treatment - The Engineer should give careful consideration of
the type of treatment needed to achieve the goals outlined below before
selecting the appropriate treatment process.

a . Discharge Standards - The quality of effluent achieved by a given
process should be evaluated on the basis of consistency in meeting
established effluent standards.

b. Operation Supervision - An optimization of manhours necessary to
oversee plant operations and assure process balance and consistency
in meeting effluent standards is an impQItantw part of process selec-
tion.

. The type of supervision and operation each process must have to
achieve the prescribed treatment level should be carefully analyzed.
Each process should be evaluated based upon, but not limited co:

1)
2)
3)

Operator educational level needed,
Number of personnel required for proper operation,
Sophistication of laboratory monitoring.

c . Value Engineering - Value engineering is concerned with eliminating
or modifying all items that contribute to the cost of a project but
is not necessary for needed performance, quality, maintainability,
reliability, or interchangeability. Specifically, value engineering
should be a systematic creative effort directed toward an analysis
of each item in the process to assure that it performs essential
functions at the lowest over-all cost. The over-all cost should
include, but not be limited to, costs of acquisition, construction,
operation, repair, and replacement.

Value engineering should play a major role in.equipment and
treatment process selection.

VI _ 3
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Figure W-1
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* Designs at lesser flows may be considered upon consultation with the department
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d. Environmental Imper - Short- and long-term. impacts of each process
should be examined in terms of noise, odor, nutrient control,
affects of effluent quality and/or construction on flora and fauna
of the receiving reservoir, and interruption or interference of
construction and/or operation on the ecosystem.

The level and degree of complexity of the environmental impact
statement should be commensurate with the project scope. The
latest Federal Register regarding Environmental Impact Statements
should be used as a guideline. .

e . Operation and Maintenance - Consideration should be given co operation
and maintenance requirements and costs. Equipment replacement and
repair, chemical and electrical costs, administration costs, tools
and special equipment, labor, and other pertinent items should be
quantified and justified economically.

2. Industrial Waste Considerations - Industrial wastes discharged to treat-
ment processes should be quantified as to treatability of the waste, the
affect of unexpected discharges of each waste product on the process,
and the affect of each type of industrial waste on the quality of the
effluent. . \

3. Flow vs. Treatment Process - Figure VI - 1 shows the types of processes
which are considered acceptable in relation co the quantity of waste
flow treated. These requirements are based upon treating domestic
wastewater. Volume treated vs. process selection may be different than
indicated in Figure IV - 1 for non-domestic Wastewaters. The Department
should be contacted to verify acceptability of process selection on non-
domestic waste prior to final design.

4. Design Loads .

a . Hydraulic - All units of sewage treatment works shall be designed
using the hydraulic loading standards set forth in Chapter VII of
this Bulletin. Careful attention shall be given to the affects of
peak loads on all units.

Generally, the design of treatment u~ ~its shall be based on the
average rate of flow of domestic sewage per 24 hours, plus the
average hourly rate of flow of industrial wastes during the maximum
significant period.

Where recirculation is employed through a unit, the recirculated
process stream shall be added to the flow rate.

b. Organic - The treatment units which require sizing based upon organic
characteristics shall be designed using the organic loading standards
set forth in Chapter VII of this Bulletin,

Careful attention shall be given to changes in organic character-
istics especially where .industrial wastes are part of the waste flow.

Figure VI - 2 gives recommended values of hydraulic and organic flow
characteristics from various domestic waste generating sources. Other
types of wastes should be examined as to organic characteristics.-

vi - 5
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100

25

20

15

1000

1

10

S

5

125

175

9AifpQft (passenger)
*Apartments, multiple family (resident)

1 bedroom assume 2 residents, 2 bedrooms assume 3 residents, etc.
sCamp: Campground, overnight with flush toilets(camper)

Campground, overnight with flush toilets and shower (camper)
Construction (bed)
Day with no meals served (camper)
Luxury (camper)
Resorts, day and night, with limited plumbing (camper)
Tourist with central bath and toilet faciiitie (person)

fClubs: Country (resident member)
Country (nonresident member)

'Cottages with seasonal occupancy (resident)
*Dwellings: Boarding of rooming houses (resident)

Additional kitchen requirements for nonresidents
boarders

'Dweilingsz Residential (resident)

*Factory (person)
*Highway Rest Area (contact State Hwy. Dept.)
*Hospital (bed)
*Hotel (room)
'institutions other than hospitals (person)
*Laundries, self service (machine)
*Mobile Horne: Family (per resident)

Retirement (resident)
*Motel (room)
'Office (person)
*Picnic With bathhouse, showers & flush toilets (picnicker)

With toilet facilities only (picnicker)
*Public Restrooms (toilet)
*Restaurant (seat)

per meal served
tSchoois: Boarding (pupil)

Day with cafeteria, gymnasiums 3: showers (pupil)
Day with cafeteria, but no gymnasiums or showers (pupil)
Day without cafeteria, gymnasiums or showers (pupil)

*Service Station (bay)
'Shopping Center (square foot)
*Swimming pool (swimmer)
*Theatersz Drive-ln (car space)

Movie (seat)
'Trailer Park: (also see mobile home)

Travel with no sewer connection (space)
Travel with sewer connection (space)

Type of Establishment
(unit basis)

Sewage Flo§v
(gallons per unit per day)

i

Organic Loading. Base All Organic Loadings on ZGO mg/I BOD' and 210 mg/I SS.

Figure VI-2
Average Daily Sewage Flow
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Variations from values shown in Figure VI - 2 will be allowed as
basis for design provided substantiating data is presented giving just-
ification for the proposed design criteria.

c . Toxic Agent Limitations - Many constituents found in wastewater are
toxic to biological organisms.

Figure VI - 3 gives the maximum allowable concentrations of
chemical constituents which may be discharged to public sewers.
They are based upon the limits which begin to inhibit normal bio-
logoical activity of the treatment processes. These values shall
be applied in the absence of more stringent applicable standards.

5. Arrangement of Plant Units - The Engineer should lay out the plant units
in such a manner as to provide for operating convenience, flexibility,
and economy. The plant configuration should allow for ease of plant
expansion with minimum interruption of plant operation.

Two types of layouts should be considered.

a . Unit Layout - The unit layout: incorporates all functions into a
single unit. It is often the mos: economical because of common
walled construction; less piping and valves; and space is conserved.

The Oni: layout can he expanded without interference with exist-
ing structures. Disadvantages include: 1) a complete set of treat-
ment units is required at each expansion; 2) repairs may require
entire plant shut down.

b. Functional Layout - The functional layout provides greater flexibil-
ity in operation and greater economy of construction on larger -
plants where each process can be sized on optimal number of units .
provided.

The functional design should be used where varying topography
exists. It is also better suited to centralized services which is
important for larger plants .

E. PLANT DETAILS I

1. Equipment Installation - It is recommended that the Engineer specify
cho: the installation and initial operation or all major items of
mechanical equipment be supervised by a representative of the selected
manufacturer. The manufacturer's representative should be qualified to
instruct the owner's operator in all phases of mechanical equipment
operation.

2. By-Passes - By-passing of any sewage treatment works is prohibited. In
larger facilities where duplicate process u~ ~its are available, properly
located and arranged by-pass structures shall be provided so that each
unit of the plant can be removed from operation for maintenance purposes.
In smaller plants where duplication of units is not possible, other
suitable means of removing portions of the plant from service without
discharging raw sewage in the effluent streamshould be examined and
proposed during design.
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1
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A1.LowABI.E
DlSCHARGE . .
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CONCENTRATIONS
NH]BlTlNG UNIT PROCESS

Aerobic [ mg/I .l Anaerobic

G . . Fiqure- W-3 _ .
Toxic Chemicals vs. Concentration of Discharge

To Public Sewers

3 . Drains - Means should be provided to dewater each unit.

All floors which are subject co spil ls of waste. wastewater. or
process chemicals should be properly drained to prevent accidents .

4. Construction Materials - Materials used in sewage treatment works should
be carefully selected to resist corrosive gases, oils, and other. chemical
constituents frequently present in sewage. Paint systems and metallic
coverings should be selected to resist these constituents and should be
of sufficient thickness to prolong the service l i fe of the equipment.

5. P ipe  Iden t i f i c a t ion  -  I t  i s  re commended  tha t  a l l  e xposed  p ip ing  o f  la rge r
f a c i l i t i e s  b e  c o l o r  c o d e d  c o  f a c i l i t a t e  i d e n t i f i c a t i o n . The co lor and
marking scheme shall fol low the recommendations of the American National
Standards Institute, "Standard Scheme for Identification of Piping
Systems." .

6. Tools and Operating Equipment - The specifications and/or O & M manual
should contain an outline of the necessary tools and operating equipment
together with the appropriate accessories which will be required by the

V I  -  8
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operator to operate and maintain the treatment works effectively.
Provisions should be made to store such tools and equipment on site.
Additional storage and work space (including a laboratory) should be
provided to test, service and repair equipment.

7._ Grading - Final grading of the plant site should be arranged co
prevent surface water from draining into any unit. Steep slopes should
be avoided to prevent soil erosion.

8. Landscaping - Treatment works which are located close co residential
areas should be landscaped. Concrete, asphalt, or gravel walkways
should be provided to allow access to all units of the plant.

Irrigation of the plant site with plant effluent is encouraged
consistent with the reuse regulations.

9. Fencing - All wastewater treatment plants, lagoons, ad ponds treating
ad/or processing raw, partially treated, or disinfected secondary
effluent shall be fenced. Ponds holding disinfected tertiary effluent
are not required to be fenced. The fence shall be a minimum of six (6)
feet in height and shall be of sufficient strength to exclude livestock
and other animals. Material of construction shall be chain link, wood,
block, or other suitable material. All gates shall be of the lockable
type.

The fence should be located far enough from each unit to provide
adequate access for maintenance.

In areas where freezing conditions occur, consideration should be
given to enclosing process units in building enclosures.

10. Posting of Site - Each treatment works site shall be posted with signs
on all sides indicating than a treatment works is located on that site
and that trespassing on the premises is prohibited.

11 . Flood Protection - The potential for damage or interruption of operation
due to flooding shall be considered when locating treatment facilities.
The structures and electrical and mechanical equipment shall be protected
from physical damage by the maximum expected one hundred (100) year
flood. The treatment works shall remain fully operational during a
twenty-five (25) year flood, if practicable: lesser flood levels may be
permitted dependent on local conditions, but in no case shall less than
a ten (10) year flood be used.

Walls or berms of adequate size shall be constructed where necessary
to provide protection.

12. GroundIWater Table - Treatment works located in areas of high ground
water shall be analyzed for buoyancy after each unit is dewatered. Units
which will not withstand hydrostatic pressure shall be protected with
hydrostatic relief valves in the floor of the structure.

VI _ 9
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F. ESSEZWTIAL FACILITIES I

1. Emergency Power - Unless it can be demonstrated cc the Department that
it is not required, all sewage treatment works shall have provision for
standby power. A standby power source shall be provided at all sewage
treatment works where a temporary power failure could allow a temporary
discharge of raw or partially treated sewage which may be expected to
endanger the public health, cause ser*ous damage, or create a nuisance.

Standby power may be via a standby generator, two separate feeders
from separate substations, or a loop feeder on separate transformers
from a common substation.

2. Water Supply - Where water is supplied for the uses outlined in Figure
VI - 4, the supply should be of sufficient pressure and. quantity to
assure good plant operation and maintenance .

The Engineer shall cake care in design co eliminate cress-connections
between potable water and wastewater (raw, partially-created, or Created) .

All non-potable water supply taps or outlets shall be painted red
and shall be posted with a "Contaminated Water - Do Not Drink" sign.

3. Sanitary Facilities - Treatment works which require more than 20 man-
hours per week operation and/or which are provided with a laboratory
building should be provided with sanitary facilities aS outlined in the
Uniform Plwuubing Code. At least one toilet, shower, and lavatory should
be provided. .

4. Laboratory Equipment and Housing - All treatment works shall include a
structure for storing chemicals and analytical equipment. Consideration
shall he given co providing a laboratory building. The Department may
give special consideration to methods of storing chemicals and analytical
equipment at an off site location for treatment plants in remote areas.

The laboratory should' be equipped with the necessary items to perform
the analytical testing outlined: M Chapter VIII. .

5. Sewage Flow Measurement - All treatment works shall be provided with
flow measurement capabilities. All treatment works greater than 100,000
god shall be provided with the necessary equipment to indicate, record,
and totalize the volume of wastewater being treated. Treatment plants
under 100,000 god are not required to construct a totalizes-indicator

it is recommended that they do install such
a device. Acceptable flow measurement devices on plants under 100,000
god include weirs with flow indicators, pumping meters, Parshall flumes
with indicators, or other such suitable devices.

recording device. However,

6. Process Flow Measurement - Sewage treatment works that treat larger flows
( > 100,000 god) should provide process control measurement ac all
strategic operational control points (i.e. , return sludge, sludge waste,
air volume, etc.) .

VI _ 10
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Laboratory Drinking Water

janitorial Cleanupin Buildings

Yard Irrigation

Yard Cleanup and Washdown

Use Potable

Disinfected
Effluent

* Allowed with backflow prevention device
-Not allowed

Figure W-4 ,
Allowable Water Supply Useage

G. OPERATION AND MAINTEMANCE MANTJALS I

A l l  s e w a g e  t r e a t m e n t  w o r k s  s h a l l  b e  r e q u i r e d  t o  p o s s e s s  a n  o p e r a t i o n  a n d
m a i n t e n a n c e  m a n u a l ,  w r i t t e n  f o r  t h a t  p a r t i c u l a r  p l a n t ,  i n  a  r e a d i l y  a c c e s s i b l e
l o c a t i o n  a t  t h e  s e w a g e  t r e a t m e n t  p l a n t  s i t e .

The operation and maintenance manual shall be reviewed and approved by the
Department prior to issuance of a certificate to operate and shall be prepared
Io accordance_with the requirements of Chapter XI.

H. OPERATOR CERTIFICATION.

A l l  t r ea t m en t  wor ks  const r uc t ed  : Lm  t he  S t a t e  o f  A r i zona  sha l l  em p l oy  a
c e r t i f i e d  o p e r a t o r  t o  o p e r a t e  o r  o v e r s e e  t h e  o p e r a t i o n  o f  t h e  f a c i l i t y .

The Department's Rules and -Regulations R9-20, Art. 5 sets forth the require-
m e n t s  o f  o p e r a t o r  c e r t i f i c a t i o n  a n d  c l a s s i f i c a t i o n  o f  s e w a g e  t r e a t m e n t  w o r k s  .

L SAFETY FEATERES A

Special emphasis should be given to safety and safety devices in the design
of all treatment works .

Adequate provision should be made to protect the operator, laborers, and
plant visitors from unnecessary hazards. Chapter X of this engineering Bulletin
outlines safety features and devices which should be used to assure maximum
safety a.t the plant si te.

VI _ ll
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J. PLAN DETAILS I

Plans of sewage treatment works which are submitted for the Depa::me:n1:'s
review and approval should be of sufficzienodetail and scale as co clearly
identify :he proposed constmccion. _

Each sec of plans shall include the following as a minimum:

1.

2.
3.
4.
5.
e.

Cover sheet - The cover sheet shall identify the project lscacian and
drawing lodes.
Site plan
Grading plan
Piping plan with flow diagram
Hydraulic profile
Plan: details

The engineering drawings shall be reproduced on paper no: greater than
24" x 36". . .

Sufficient data regarding invert and grade alevacioos shall be shown on all
cross-sections.

J

VI _ 12
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c:aA1=°zaR VII Q we: PROCESSES FOR 1azAnan~rr OF DOMESTIC WASTES

A.

In some instances, pretreatment of iocomiog wastes may be required to reduce
operation and. maintenance di'ficulties. Abnormal quantities of grease, septic
wastes, and Eloy surges may dictate that one or a combination of the fol lowing
methods of pretreatment be employed in design.

1. S!'*'""14*g Tanks.

a . Use Requirements - S*°'*'-H"~4=g tanks should be employed. where abnormal
amonmts of oil, grease, or other floating debris is anticipated.

b. Location - Skimming colza may be a separate Amii: preceding 8:::Lt
removal; cosnbina with grit removal; or combined with primary car
ificacion.

c . Basin Design..

1) Neo-Aerated. - The sk.?*~w4"g tank shall be sized to provide a 15-
minute retention time. The basin effluent discharge shall be of
sufficient depth. to assure floating matter retention.

A pos:L:ive means of continuous sewn removal shall be en:-
played in design.

The basin shall be designed co assure solids rernaval from the
tank floor by scour or me¢ha1oicalmeans .

.S?'4~----'*g tanks shall be desired so that it may be removed
from service without interrupting :he waste flovy.

2) Aerated - The fnrzzanicn of as. easily removable greasy scum can
be achieved by passing the greasy sewage through a diffused air
aeration rank.

The surface area of the tank may be designed using the follow-
ing equation:

1,110 Q
A a v

r
where 1

a

a

A
Q

Vi

surface area of tank (sf)
Tate of flow of sewage (MGD)
mininmnn rising velocity (inches per minute)

I o  p ra c t i c e ,  V t  i s  i n  t he  o rde r  o f  10  (ve r i f y  b y  l abo ra to ry
casting) I

Retention time will vary from 3 minutes to 15 minutes, de-
pending upon. the waste characteristics. .
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Air requirements vary from .03 to .10 cubic feet cf air
per gallon of sewage.

The length to depth ratio of the tanks should be 1.5 - 2 to 1.

rerans of continuous scum removal shall be provided.

The inlet and outlet shall be placed below the scum surface
to prevent entrance and exit problems .

Sk:f.n::ming tanks shall be designed so that it may be removed
from service without interrupting the waste flow.

z. Grease Traps .

a . Use Requirements - Grease craps are used to reanove oils and. greases
from individual sources prior to discharge of waste to the sewer.

b. Location - Grease traps shall be located close to the source of grease
(such as, cafeterias, restaurants, schools, hospitals, manufacturing
plants, garages, etc.), exterior to the facility housing.

c . Basin Design - The 'basin shall be sized to provide a minimum of 30
minutes retention. The chamber velocity shaLl be greater than one
foot per nnzboute and not more than two feet per minute.

The tank shall Be designed with a primary and secondary chamber .
The outlet shall be located below the liquid surface or a scum baffle
shall be provided f:o.assure retention of floating matter.

The tank shall be designed to provide easy access for cleaning
and maintenance of both chambers and shall be vented.

3. Preaeraciou l

a . Use Requirements - The objectives of preaeration are: co improve
treatability; co aid grease separation, odor control, grit removal
and flocculation; .to enhance uniform distribution of floating and
suspended. solids to treatment units; and to increase BOD reazsovals.

b. Location - Preaeration is employed preceding primary sedimentation.
Aerated grit chambers may be modified to act as preaeration basins.
Preaeration can be performed in aerated channels which distribute
sewage to primary clarifiers.

c . Basin Design - Retention times for preaeration range from 10 to. 45
minutes. Tank depths are normally 15 feet, and air requirements
range from 0.1 to 0.4 cubic feet per gallon. of sewage.

The use of air in primary clarifier distribution channels ranges
from 0.1 to 0.4 cubic feet per gallon of sewage.

VII - z
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The preaeration chamber shall be designed so that it may be
reznnved. from service without interrupting the waste flow. Each
basin shall be designed with a means of draining for servicing.

4. Flocculacioo..

a . Use Mq@rments - Flocculation of sewage by air or xzechazoical
agitation should be considered when an increase in ranoval of sus-
penNed solids and BOD in the primary sedimentation tank is desirable.
Flocculation may be Beneficial in conditioning Se-aage containing
certain industrial wastes. '

b. Location - Flocculation is employed preceding primary sedimentation.
Pteaerarzion and floceulacion may be incorporated :Lm the same unit.

c . Basin Design.

Retention Time.1)

a) Coagulation - When air or mechanical agitation with chemical
addition is used to coagulate and flocculana sewage, the
race-anion time in the basin should be 30 minutes at design.
f low.

b) BOD Reduction - When air or mechanical agitation, with or
without chemical addition, is used for io.c.reas&g BOD reduc-
tion in primary sedimentation, the retention time should be
a rninizusm of 45 zniiutes at design flow.

2) Agitation Devices.

a) Paddles - Paddles should have a peripheral speed of about
1.5 fee: per second with variable-speed dr'ves permitt ing
an adjustment between 0.75 and 2.25 feet per second..

b) Air - The quantity of air required for air agitation ranges
from G.08 co 0.15 cubic fee: per gallon for a -45-minute
retention time. "

3) Flash *sixer - Plants utilizing chemical addition shall be equipped
with flash mixers to mix the chemical with the waste stream. The
retention time required iN the flash-mix channel shall range from
0.5 to 3 minutes.

4) General Features - Inlet and outlet devices sixall be designed to
insure proper distribution and to prevent: short circuiting.

Each basin. shall be equipped with a means of draining for
gerviging.

Each \it shall be designed so that it may be removed from
service without affecting 2117 securing unit.

VII _ 3
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5. Chemical Oxidation Pretreatment using prechlorination, preozonation,
hydrogen peroxide, or other liquid or gaseous oxidants shaLl be designed
in accordance with Section O of this Chapter.

6. Raw Sewage Holding Reservoirs.

a . Equalization Basins.

1) Use Requirements - The primary objective of Eloy equalization
basins for sewage treatment works is to dampen the diurnal flow
variation, and thus achieve.a constant or nearly constant flow
rate through the downstream processes. A secondary objective is
to dampen the concentration and mass flow of wastewater con-
stituents by blending in the equalization basin.

A flow equializatiou basin should be considered where varia-
tions greater than 3:1 Io maximum to minimum flows exist, or
where a sewage pumping statioN will cause undesirable hydraulic
loading on process units.

2) Location - Equalization basins 'should be located downstream of
hat screens and grit removal 1mics but upstream of sedimentation
basins.

3) Design Requirements - The design of an equalization basin requires
evaluation and selection of a number of features including: .

a)
b)
c)
d)
e)
f)

In-line versus side-line basins
Basin volume
Degree of compartmentalization
Type of construction
Aeration and mi vs' Hg equipment
Pumping and control concept

4) Basin Volume - Two methods are available for computing eq_ua.lizat:Lon.
volume requirements. .

a) Diurnal Flow Pattern - In this case, the function of the basin
is to store flows in excess of the average daily Eloy and co
discharge them at times when the flow' is less than average.

The required volume can be determined gra1;".icall§r chough
construction of a hydrograph.

Mass Loading Pattern - This method computes the volume required
to dampen mass loading variations of a particular constituent
to within.a preset, acceptable range.

EPA's, "Process Manual for Upgrading Wisting Wastewater
Treatment Plants," and "Flow Equalization," should be consulted
for a more if depth approach to the vollme detennilnation.

5). Basin Construction - In-1:f.ne basins shall be designed to achieve
complete unixilog. Elongated tank basins will nm: be allowed. The
inlet and outlet configurations shall be designed to prevent shot*

an
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circuiting. The design shall allow for influent flow to dis-
charge as close as. possible to the basin mixers. The basin
shall have beveled corners.

O

A high-water-level takeoff shall be provided for wich-
drawing floating material and foam. The basin shall be provided
with an enzergeacy overflow no the su.bseque.:.1'»: downstream unit
process.

6) Air and ?44~r41~lg Requirements - Mixing et_uipm~en: shall be designed
to blend the contents of the talk, and to prevent: deposition of
solids :Lm the basin. .

L44v4f°g requirements for blending a waste having a suspended
solids concentration of approximately 200 mg/1 range from 0.02
to 0.04 hp per 1000 gallons of storage (mechanical aerators) .

'Io maintain aerobic conditions, air should be supplied an a
race of 1.25 to 2 cubic feet per minute per 1000 gallons of
storage.

Baffling may be requirer to :Unsure proper m4 v'Fng.

The aeration equipment shall be provided with low-level shut-
off controls .

7) Pun rps and Cont:-als - Pumps used in metering Lhe waste shall be of
the non-clog type, and shall be either submersible, we: well
mounted., dry pi t type, or air l i f t.

A minzbzmm of two puznmps shall be provided (one provided asp a

standby) . The pumps shall be provided with a low level shut of f
and a low level and high level alarm. ¢

4

A flow measuring device should be installed downstream: of the
bas& to monitor *he equalized flaw.

On larger facilities instrumentation should be provided co
control the preselected equalization rate by automatic adj vestment
of the basin effluent pumps or flow regulating device.

b. Dump S rations .

1) Recreational Vehicles .

a) Use Requirements - Holding reservoirs shall be required where
a sewer does not e:d.st: and where rank pumping is readily
available; or where metering of .waste to a sewer or factory
fabricated .treatment plant is necessary.

b) Location - Holding reservoirs shall be located where they
are no: subject co flooding and where they will not cause
nuisance or odor problems.
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c) Holding Basin Design.

(1) Non-metering Type - Non-metering type holding basins
shall be sized based upon the anticipated ozrnber of
vehicles duznpin8 per day, :he quantity per each dump,
and the desired frequency of pumping the holding
reservoir.

The reservoir shall be covered and vented. and
provided with access manholes.

(2) Metering Reservoirs - Holding reservoirs which are
used for metering shall be sized based upon the rare
ac which the waste may be fed into the sewer or waste
treatment facility and the time distribution of the
incoming waste. The Engineer shall give careful coo-
sideration to the type of waste being metered and the
effect of the metering on the waste treatment facility
receiving the metered waste. .

pH GREASE
m8 /1TYPE OF WASTE

BOD
mg/1

WASTE CHARACTERISTICS

coo TSS
mg/1 mys

Septate 45800
(15090 ¢ 706000)

0 9
Q 12.6)

9-seo
(604 - zsccal

anVault Waste

'Chemical Toilet Waste Q

Low Volume Flush
Toilets

soon
(440 - 79000)

35,900 _ 40,090

zone ¢ 30,000

7ooo an

(15900
(so - shoo)

78.000 0 80.500

4o,t:c0 ¢ 70,D00

15000 ¢ zoooo

5
( t s

6 - 9

3 - 6

6 - 9 -

'Formaldehyde or zinc sulfate range from 900 m8/1 to 1290 my.

I n  t h e  s l u g  d u m p i n g  m o d e ,  w a s t e  t r e a t m e n t  p l a n t s  s h a l l
n o t  b e  a l l o w e d  t o  a c c e p t  t h e  a b o v e  w a s t e s  i f  t h e i r  d e s i p
c apac i t y  i s  l es s  t han  100 , 000  god . on a metered bas is
e x t e n d e d  a e r a t i o n  p l a n t s  c a n  b e  e x p e c t e d  t o  t r e a t  t h e s e
w a s t e s  a c  a p p r o x i m a t e l y  0 . 1  p e r  c e n t  o f  t h e  p l a n t  d e s i g n
c a p a c i t y . C o n v e n t i o n a l  a c t i v a t e d  s l u d g e  p l a n t s  a r e  a b l e
t n  t r e a t  t h e s e  w a s t e s  a t  a b o u t  0 . 4  p e r  c e n t  o f  t h e  p l a n t
d e s i g n  c a p a c i t y . I n  a l l cases, t h e  E n g i n e e r  s h a l l  i n -
v e s t i g a t e  t h e  e f f e c t s  o f  m e t e r i n g  t h e s e  w a s t e s  i n t o  t h e
w a s t e  t r e a t m e n t  f a c i l i t y  u n d e r  d e s i g n  o r  m o d i f i c a t i o n .

I f  a e r a t i o n  o f  t h e  m e t e r i n g  s t a t i o n  i s  r e q u i r e d ,
s u f f i c i e n t  a i r  s h a l l  b e  p r o v i d e d  t o  k e e p  t h e  s o l i d s  L o
s u s p e n s i o n  a n d  t o  p r e v e n t  s e p c i c i t y .
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where dilution of rho metered: waste is required,
a. back flow prevention device shall be placed Io the
potable dilution. water line at the meteriNg station
s i te .

I
r

\

1

I

l

The basin shall be covered and vented, and shall be
provided with a dual pumping system with controls for
high and lcv level shut-off and. alarm system.

I

The reservoir shall be provided with adequate access
manholesI

4) Dump Station Design - The dump station shall be designed to
avoid or 'minimize waste spills, and splashing. The station
shall be provided with a four (4) inch diameter drain (mini-
mam) and shall be provided with a washdown device with an
approval hankflow preventer. A six (6) inch diameter drain
is preferable. 3

I

E

2) Farioe Vehicles - The principles of design of holding reservoirs
for marine vehicles should follow char of recreational vehicles.
However, marine vehicle installation shall be given extra care
in design to prevent potential leakage or spill of waste products
into the adjacent lake or stream.

I

1

Holding reservoirs attached. to boat dock shall be protected
'ram marine vehicle collision and shall be easily accessible.

iI

B. sc1=..=:z-man; DEVICES 4
i
g
I

Screening devices :Lm sewage treatment works are used co remove material which
will damage equipment, interfere with satisfactory operation of a process or
equipment, or cause other objectionable conditions in the plant or effluent dis-
posal system. _

1. Manually Cleaned Bar Screens .

a .
)

use Requirements - Manually cleaned bar screens may be used where
protection of pumps and other equipment: is required. Manually cleaned
screens should he used only in a small plan: where :mechanical screens
cannot: be justified and in unit process bypasses.

i
I

b, Location - All manually cleaned bar screen equipment shall he located
where in is readily accessible for maintenance. Bar screens should
be located upstream of pumping equipment, wet wells, and grit chambers.

i
1

1

I

I

8

The deep

In Deep Pits - *;.=nual1y cleaned bar screens installed in a deep
pit shall be provided with stairway access, adequate lighting, and
a convenient and adequate means of removing screenings.
pit shall be vencUated with a blower of sufficient capacity no
provide a 2-minute Ar change based upon the chamber volume below
grade and above the sewage level .

I
l

l.

r
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2) Io Buildings - Manually cleaned bar screens installed in a build-
ing where other equipment or offices are located shall be separ-
ated from the rest of the building, provided with a separate
outside entrance, provided with adequate lighting, and provided
with an adequate means of removing screenings. The building
shall be ventilated with a blower of sufficient capacity to
provide a 2-minute air change based upon the building volume.

c . Bar Size and Spacing _- Bar sizes for manually cleaned bar racks should
be between 1/4 - 5/8 inches wide and 1 - 3 inches deep. Bars should
be spaced a minimum of l inch and a maximum of 3 inches center to
center. The engineer should consider using an effluent spray nozzle
directed ac the bar screen for self cleaning.

d. Slope -» Manually cleaned bar screens should be placed on a slope of
30 to 60 degrees with the horizontal.

e . Approach Velocity - Manually cleaned bar screens should be designed
to provide a velocity through :he screen of l too: per second at
average rate of flow. Velocities as high as 2 to 4 feet per second
wil l  be permitted.

1 The effective velocity shall be determined by considering a
vertical prob action of the screen openings from the channel invert
to the flow line of the wastewater an design flow.

f. Area.

1) Total - The total cross-sectional area of the manually cleaned.
bar screen shall be a minimum of ZOO per Cent of inlet sewer
CIDSS'SECtiOI13l area.

2) Net Submerged Area - The oh: submerged area is generally 2 f to/mgd.

g. Allowable Head Loss - The minimum allowable head loss through a manu-
ally cleaned bar screen shall be six (6) inches. The maximum head
loss with clogged screen should not exceed 2.5 ac.

Three equations are available Ear estimating head drops across
bar SCIEQHS vs

: l -

0.7 2.g.
h

2v
1 (1)

- z
b.=0.5 + 1 (2)

h a <§>

23
24/3 V1

is (3)

-

-in

where ,

h
v

VI
-

head drop across the screen, ft.
velocity through the clear space of the screen, fps
upstream velocity, fps

1

vs
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2.42Sharp-edged rectangular bar=`

Rectangular bar with semi-

drcular upstream face 183

1.79Circular bars

Rectangular bars with semi~

drcuiar upstream and downstream 1.67

0.76Tapering "tear-drop"

Bar Shape
B

Table . VII-1
Shape vs B

J

l

g - gravitational constant, 32.2 fpsps
w == maximum width of bars facing the flow, inch
b =°  minimum width of :be opening, inch
8 =x a shape factor (Table VII - 1)

Equation (2) is the best practical engineering application.
Yao has developed a nbmngraph (Figure VII - 1) for estimating head
drop based upoo the bar screen opening, total her screen area, and
the downstream depth (based upon requirements and principles of
open channel hydraulics) . .

h. Channel Construction - A straight approach channel upstream of the
screen shall he required to insure good velocity distribution across
the screen.

The channel preceding and following the screes; s_h_g.ll be filleted
to prevent stranding and sedimentation of solids. ,

A mininnzmnn Ereeboard et 1 foot shall be provided above ch upstream .
flowlioe during clogging conditions.

i . quantity of Se eeui zga The total ° *~*=£~.t et Self awnings ca be removed
in a period of time, although difficult :cs estimate, is an irngortaot
design consideration.

Figure VII -~2 shows approximate vollmes of screenings that can
be used for estimating methods of screenings dis*posaL1. These values
should `be verified at similar plants pr"o1: to final design.

Screenings vary in moisture content from 80 - 90 per cent by
weight. Screenings density varies from 40 - 60 lb/ft3.



l

I

I

Handling of Sc.reen..::.gs. v

i

1) Platform - Manually cleaned screening facilities shall include
an amply-sUed, accessible platform from which the operator may
rake sereeoings easily and safely.

2) Drainage - Suicalala drainage facilities shall be provided for
the platform and screaming storage area. .

3) Storage - 'ramporarv storage facilities shall he prodded at all
manually cleaned bar screens; The containers shall be sized cs
hold one day"s screenings and shall be supplied with a tight
fisting lid.

I

4) Disposal - An incinerator or a trial area for screenings shall
be provided ca assure satisfactory, safe disposal of all screen-
ings. Transporting co a sanitary landfill is considered an
acceptable means of disposal provided the screenings are :rans-
ported in a leakprcof ccncainer. 1

I
I
K

2. Mechanically Cleaned Bar Screens .

)

a . Use Requiranenrs - Mechanically cleaned bar screens are preferred
over manually cleaned bar screws. They may be used where protection
of pumps and other equipment is required.

t

h. Location - All mechanically cleaned bar screen equipment shall be
located where in  is readi ly accessible for maintenance. Bar screens
should be located upstream of pumping equipment, we: wells, end. grit
chambers.

r
I

1) In Deep Pies - Fechaoically cleaned. bar screens installed in a
deep pi: shall he provided with stairway access, adequate lighting,
and a convenient and adequate means of removing screenings. The
deep pit shall be ventilated with a blower of suf'ic.ie:1t capacity
to provide a 2-minute air change based upon the chamber volume
below grade and above the sewage level .

I

2)
I

T
g
I

In Buildings - Manually cleaned bar screens installed in a building
where other equipment or offices. are located shall be separated
from the rest of the building, provided with a separate outside
entrance, provided with adequate lighting, and provided with an
adequate means of removing screenings. The building shall be
ventilated with a blower of sufficient capacity to provide a 2-
minute air charge based upon the building volume.

I

c . Bar Size and Spacing - Bar sizes for mechanically cleaned. bar screens
should he between 1/4 - 5/8 inches wide and 1 - 3 inches deep. Bars
should be spaced a minima of 5/8 inches clear opening.

}
1

d. Slope - Mechanically cleaned bar screens should be placed of a slope
of 60 co 90 degrees with the horizontal.

w

l

I
|.
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e . IApproach Velocity - Mechanically cleaned bar screens should be de-
signed to provide a velocity through the screen of 1.5 feet per
second at average flow rare. Maxim fn velocities during wet weather
periods should not exceed 2.5 feet per second.

i
I

The effective velocity shall be decannioed by considering a
vertical projection of the screen openings from the channel invert
co the flow line of the wastewater at design flow.

4
3

E. Area.

3
iI

1) Total - The total cross-sectional area of the mefzhanically
cleaned. her screen shall be a nxinimuzn of 200 per cent: of the inlet
sewer cross-sectional 32834

1

2) Ne: Suhuzerged Area - The oh: submerged area is generally 2 feZ/mgd.

g. Allowable Head Loss - The minimum allowable head loss of the mechan-
ically cleared bar screen shall be six (6) inches.

Figure VII - Lean be used to estimate the head-drop requirement
of mechanically cleaned bar screens.

h. Chalonél Construction - A straight approach channel upstream of the
screen shall be required. to insure good velocity distribution across
the screen.

Where mechanically c1» =="° ed. bar screens are employed., e manuela
cleaned. screen shall be insc=1'ed. in a bypass channel to provide
standby service while servicing the mechanical device.

The channel preceding and followriog the screen shall be filleted
no prevent s'» :ran¢iMg and sedimentation .of solids .

A zniniznzm freeboard. cf 1 Eoot shall be provided above the upstream
bowline during clogging canditinns .

Quantity of Screenings - Figure VII - 2 shows encicipaced. average end.
maximum cubic feet of screenings removed by a mechanically cleaned.
bar screen per million gallons of sewage.

i

4 Handling of Screenings.

Platform - L~:==1==ni=a11y cleaned screening facilities shall include
an anply.sized, access placfoz.-:n from which the operator may
maintain and operate the screen easily and safely.

2) Drainage - Suitable drainage facilities shall he provided for the
platform and the screenings storage area.

J
}

'TZI-13
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3) Storage - Temporary storage facilities shall be provided ac the
screening area. The storage container should be-arranged so
that the screenings empty by gravity into the container. The
container shall be sized to hold one day's screenings. Screening
areas where ultimate disposal is vis incineration shall be
equipped with suitable transport facilities (conveyor, bucket
elevator, etc.) to provide minimum housekeeping;

4) Disposal - An incinerator or a burial area for screenings shall
be provided to assure satisfactory, safe disposal of all screen-
ings. Transporting to a sanitary landfill is considered an aC-
ceptable means of disposal provided the screenings are transported
in a leakproof container.

k. Safety Devices, Aqv41iary Controls and Alarms - All mechanical units
should be operated on a "hand-off-automatic" control using a time
clock. Auxiliary controls shall include a float control whichwi11
initiate the operation of the cleaning mechanism at a predetermined
high water elevation. This function shall be independent of the
normal operating cycle.

3. Conmminutors /Bartninutors .

a . use Requirements - Cominutors and banminutprs may he used in lieu of
manually Dr mechanically cleaned bar screens. They may be installed
init:he wet well of a punnuwpin8 station to protect the pumps from rags
and large objects .

b. Location - Conminucore are generally placed, when used, between grit
chambers and primary clarifiers. A smaller installation, where a
law quantity of grit is anticipated, will o.ot require gr: rmnv& ,
so the cominmor may be used as a pretreatment device poor to aera-
tioo.

' Consideration should be given tO using conminutnrs in lieu of
other devices where the removal of screenings would be difficult
(very deep pits) .

c . Channel Construction - The design of approach channels shall provide
gates or similar devices to stop pr divert flow Eros any one com-
minutor or barminutor without interrupting the flow to other units .

In smaller installations a bypass channel shall be provided with
a manually cleaned bar screen so that the comnminutor or barminutor
may be serviced without interrupting flow.

d. Allowable Head Loss - H;-1nufac:urers\ data should be consulted co
determine head-drops through comminutors or barzninutors. A free-»
board of 1 foot ac peak design flow shall be provided for the channel
depth.

e . Auxiliary Controls - Ccnnminutors and barnainutors should be provided
with reversing switches co maximize operetin. cycles and comminutor
downtime.

VII -»  14
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4. FiNe Screens.

a . Use Requirements - Fine screens may be of the fixed or rotating sieve
type. These devices may be used in lieu of 1) bar screens, com-
minutors, or barminutors; 2) bar screens and grit chambers, com~~in-
utors and grit chambers, or barminutors and grit chambers; or 3) bar
screens, grit chambers, and primary clarifiers, or comminutors, grit
chambers, and primary clarifiers, Cr barminutors, grit chamber, and
primary clarifier.

b. Location. - The :Eire screens :nay be located ac the head of the process
schenn, after the grin chamber, Ar preceding aeration.

c . Size Openings - Fixed sieve screens are available Io various wiring
spaces from 0.00S" no 0.1ao".

Rocazing sieve screens are available iN various wing spaces
from 0.010" co 0.1co".

d. Head Loss Requirements - Manufacturers' data should be consulted for
head-drop requirements, and inlet and effluent flow requirements .

e . Construction Details - Since fine screening devices are generally
cop fed, coarse bar screens should be used preeediqg the units no
remove large objects which upright: damage or clog the system.

Effluent channels shall be designed to maintain one foam get
second. velocity to the following :reauneoc min. ,

Rotating and fixed sieves shall be installed with a minimum of
:we (2) units. V¢=*'»-4shall be provided for diverting flow- ca each
unit :Lm such a manner that any unit may be serviced without interrupt-
ina flow.

f . Screenings Disposal - an incinerarar, or a burial area for screenings,
shall be provided no assure satisfactory safe disposal of all screen-
ings. Transporting to a sanitary landfill iS considered an accept-
able means of disposal provided the screaings are transported Io a
leakproof container.

VII Q 15
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c. GRIT CHAMBER.

Grit chambers are installed to remove grit, consisting of sand, gravel,
cinders, or other heavy solid materials that have specific gravities substant-
ially greater than those of the organic solids Io wastewater. They are used co
provide protection of roving mechanical equipment from abrasion and abnormal
wear; to reduce formation of heavy deposits in pipelines, channels, and conduits ;
and to reduce the frequency of digester cleaning through reduction of excessive
accumulation of grit in such emits .

1 . Horizontal Flow Grit Chamber .

a . USe Requirements - Horizontal grit chambers should be considered at
any sewage treatment works where grit is known to be present or
where grit may be anticipated. Consideration should he given to
grit quantities which may enter from street wash at the manholes,
from garage floors or washing racks, and through joints with infiltra-
tion. Smaller sewage treatment works may out need grit removal.

b. Location - Grit chambers should be located ahead of all other units
in a sewage treatment works where removal of grit would facilitate
operation.. .

Horizontal grit chambers should be constructed preceding pumps
and comminutors or barminutors. Mechanically cleaned grit chambers
should, in this case, be protected by coarse bar racks . i

c . Number of Units - Grit chambers shall have duplicate manually cleaned
units or a single mechanically cleaned. unit: with a bypass.

d. Velocity Requirements - The velocity flowing through a grit cbazzber
shall be not less than 0.8 fps not more than 1.3 fps and as close
to 1.0 fps as is practical .

e . Velocity Control - Velocity sha11 be controlled by design of a suit-
able control structure such as a proportional weir, sutra weir, or
Parshall flume .

The control structure shall be designed to minimize deposition
of organic matter. The Velocity control shall be based upon retain-
ing a 0.2 m diameter particle of assumed sped Fie gravity of 2.65 .
Consideration will be given to other specified dianneter providing
justification is given for the different design criteria.

f . Retention Time - The retention time should be based upon pe...k flow
and should be between 30 seconds and 1 minute.

g. Channel Construction - The grit chamber structure shall be designed
to provide minimum inlet turbulence. The channel shall provide a .
straight approach to insure good velocity distribution across the
channels.
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The floor of each channel shall slope to the point of grit
removal

Each channel shall be provided with a drain

h. Quantity of Grit -- The quantity of grin depends upon

1)
2)
3)
4)
5)

extent of building
extent of garbage disposal use
extant of paved streets
infiltration pocmcial
extent of industrial discharges

The quantity of grit varies from .5 - 10 ft'/mG where i n f i l t ra
son exists and between .3 - 5 `ft3/mG where the infiltration potential

1. Grin Removal - Ho dz oucal manually cleaned grit chambers should be
constructed as shallow as possible to facilitate grin removal

Where deep pit grit chambers are required, manually cleaned
units. shall he equipped with hoisting lifts co transport grit co
gro1.no.d level. The deep pi: facility shall be provided with. an
access and adequate lighting. Ventilation shall be' provided with
a blower' of sufficient capacity to provide a 2-minute air change
based upon the chamber volume below grade and. above the sewage level

Grit Washing - It is recommended that installation of grit washing
equipment: be considered prior to grin disposal

k. Grit Disposal - Acceptable alf;ero.a1:ives for disposing of grit
include on--site burial or transporting co landfill

2. Aerated. Grit Chamber

Use Requirements - Aerated. grit chambers offer the fo1low;ng ad
vantages over conventional grit: chambers

1)
2)
3)

4) :ha i l

5)

The sewage may be freshened by the air
Low hydraulic heard loss is required Io the design
The controllable air-induced water velocity enharoces ct
removal of grit having a low organic content
Grit larger than a desired size can be preferenciall r red
assuming a constant specific gravity for all the grin involved
The grit removal efficiency can be maintained over a larger
flow range

Aerated. grit chambers may 'oe used Io lieu of manually cleaned or
mechanically cleaned grit chambers. In. addition, the aerated grin
charuber may be incorporated with preaeration units to provide grit
removal ad. sewage freshening



I

b. Location - Grit: chambers should be located ahead of all other units
in a sewage treatment works where removal of'grit will facilitate
operation. ..

Aerated grit chambers shall be preceded by coarse bar screens .

c . Number of Units - Aerated grit chambers shall be designed. so that
one (1) chamber can be removed from operation for servicing without
disturbing the plant flow.

d. Velocity Requirements - The Cross-sectional area of the chamber
shall be such that the nominal flow through velocity is of greater
than 0.5 fps.

e . Air Requirements - The amount of air Eed to the chamber will be a
function of the maximum particle size allowed to flow through the
grit chamber and its settling characteristics.

General practice varies from 3 - 8 scum/f t of chamber length.
Means of adjusting the quantity of air flow shall be provided for
operational flexibil i ty.

f . Retention Time - The aerated grit chamber shall be designed so
that the retention time does not exceed 3 minutes at maximnzn rate
of flow.

g. Quantity of Grit - The quantity of grit removed by an aerated. grit
chamber generally varies from 1 to 12 cuft/MG. The average q_uant:L:7
is 4 cu ft/mG.

4

h. Channel Construction - Aerated grit chambers should be designed
using the following criter ia:

Width to depth ratio - 1:1
Length to width - 2:1 to 4:1

The chaxniber shall be designed with a grit hopper (approximately
3 feet deep) of near vertical sides located under the air diffusers .

Air diffusers should be located 18 - 24 inches above the normal
plane of the chamber bottom. -

The entrance channel should be designed to introduce flow Io
the direction of the roll .

The chamber bottom shall be constructed so that it slopes in
the direction of the grit hopper and with the velocity vector of
the liquid medium at the tank bottom. -



i . Grit Removal -Grit removal may he provided by grab buckets, screw
conveyors, j ac pumps, chain and bucket conveyors or air lifts.

Grit Washing - Provisions should be made for washing the grit
prior co ultinsate grit disposal.

k . Grit Disposal - Acceptable alternatives for disposing of grit
i nc lude on-s i te  bur i a l  and t ransport i ng co l sndi f l l .

3. b'° ~° *=**ca l .

a . tae MqMrements - Mechanical grit chambers may be used in lieu of
manually cleaned or aerated. grit chambers .

h. Location. - Mechanical grit chambers should be located ahead of all
other in:Lts Io a sewage treatment works where removal of grit would
'faci l i tate operation.

c . Number of Units - One mechanically cleaned grit chamber is required.
The unit shall be designed with a bypass to facilitate maintenance
without interrupting plant flow.

d. _ - Mechanically cleaned. grit chambers should be
designed. for approximately l fps velocity at maximum flow.
Velocity Requirements

e . Retention Time -1 The retention time of the mechanically gleaned grit
chamber ranges from 30 seconds co 1 minute.

f . Quantity of grit - The quantity of grin removed by a mechanically
cleaned grit: chamber varies from l no 12 cu ac/mG with an average
of 4.0 cu ft/mG.

8. Channel Construction - Mechanically cleaned grit chambers are
generally square construction.

The tank bottom should be flat and mast be provided with a grit
hopper at the side of the tank contiguous to the grin removal mechan-
ism. The center mmmcad rotating mechanism should be provided with
an access platform for drive maintenance.

The inlet scnmture should extend the length of one side with
the outlet structure extending the length of the side cpposine the
izolefz.

The inlet  shal l  be prov ided wi th baff l es ' to prevent short  c i r-
cui t i ng in the bas in.

h. Grit Removal - Grit removal may be maintained using a. reciprocating
rake, screw conveyor, or air l i ft plmps.



i. Grit Washing - ProVisions should
ultinnaate grit disposal.

be made for grit: washing prior to

Grit Disposal - Acceptable methods of grit: disposal include burial
or landfill. .

4. Cyclonic-Degritters .

a . use Requirements - Cyclonic-degritters :nay be used in lieu cf mechan-
ical, manually cleaned, or aerated 8dt chambers.

b. Location - .
emits in a sewage treatment works where removal of grit would
facilitate operation .

Cyclonic-degritters should be located ahead of all other

c . Number of Units - One cyclonic-degritzter is required as minimum.
The unit shall be designed with a bypass to facilitate maintenance
without interrupting plant flow.

d. Sizing Degritters - Generally, the following information is required
for sizin8 the cyclone degritcer:

1)
2)
3)
4)

plant flow, MGT)
cubic feet: of grit per MG
weight of grit per cubic foot
per cent solids :Jr flow.

Since cyclonic-degritrers are. a manufactzured product, the Engineer
should work with the manufacturer in sizing each unit to assure
achievement of maxizmun grit and minimum organic removal.

e . Equipment - Cyclonic-degritters are composed of :we 4n4 ts, 1) the
cyclone, 2) the classifier.

The cyclone separates coarse and fine grit from the light weight
organics. The cyclone should be designed co prevent entry-to-over-
flow short circuiting and should be provided with an adjustable apex
and quick disconnect assembly at the apex housing to remove over-
sized objects.

The classifier acts as a final grit Washing and dewatering
device. It should be designed. with an adjustable weir which regu-
lates the depth of liquid.

5

f. Grit Disposal
or landfill.

- Acceptable :methods of grit disposal include burial
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l

D I SENN1ENr.=.'Z1ON/CIARIFICAMQN.

The objective of treatment by sedimentation is to remove settleable solids
and floating manner economically end., thereby, reduce the suspended solids con-
tenn of the liquid-solids medium. .

1. Mechanical - Rectangular and Circular.

a . use Requirements - Sedimentation basins are installed as primary
solids separation waits, ioterroediate solids separation units (in
some instances) , and as a final solids separation unit. '

b. Location - Primary basins are located between grin r
aeration.

vol \mi:s and

Intermediate 'basins are located between separate aeration cem-
parnments such as in :he trickling filtration application .

Final basins are located between aeration units and disinfection.

Variations :Lm 1oca1:ion_:Ln the flow scheme exist depending upon
the particular selected process. .

c . Nvunber of Basins - Multiple basins should be considered on larger
installations. Consideration should" also be given to aura than one
basin when removal of a single Oni: Erozn service for a short period
would result in obi eccionable conditions. Provisions shall be made
to bypass each mi: for servicing wi:hou.tin1:errupting :he plant _
flow.

d. Design Loadings - Tabla VII
:ion basin design loadings .

- 2 itemizes the recommended. sedimenta-

In addition, Figure VII - 3 and Figure VII - 4- are graphical
presentations of the maximum allowable surface loading race and weir
loading rata for the extended aeration and the contact stabilization
process. Under no circumstance shall the surface loading rate exceed
1200 gpdpsf for pry::xaw sedimentation or LOGO gpdpsf for secondary
sedimentation.

e. Basin Design.

1) Inlet - The inlets shall be designed no dissipate the inlet
velocity, to distrihuce the flow equally, and co prevent short
circuiting.

Inlet channels or pipes shall be designed to maintain a
velocity of ac least 1 foot per second at one-half design flow.

Corner packets and dead ends shall be eliminafzed be use QE
corner f i l lets and. proper channeling.

Plow through velocities in rectangular basins shall no:
excaa 100 feet per hour. »
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Clarification
Application

Average
Design
Flow

Surface
Loading

Rate
GPD/SF

Weir
Loading

Rate
GPD/UN. FT.

Retention
Time
Hrs.

Anticipated
Underflow

Concentration
% WL

PRIMARY To 1.9 MGD
Above 1.o MGD

sao

(7t1o°°°wnm I

15.0111

l1s.nnu - 1s,oau» •

Z s
t o

11.75 - 4» s-s

SECONDARY

1. Conventional,

complete mixed.

modified. and step

aaaxion

a. Air

b. Pure °2

To as

0.5 Q 1.5

Above 1.5

sou

700

800

1n,mu

(8.DU0-15.B¢0)°

1 9

2.5

p a

0.5 • 1.0

To 0.5

q_5 I 1.5

Above 1.5

eau

:no

Ana

m o n o

(mono - 1s.neo»  '

3.9

2.5

2.0

2-3

2. Trickling

filler. biofihea

a. Standard

b. High rate

4; Intermediate

All mono 1s.nnn 2.0 3-5

All too 10.808 i t ) 3-5

All woo 15.000 t o 3-s '

3_ Contact

stabilization

To 0.5

8.5 c 1.0
1.0 C 1.5

Above 1.5 MGD

See Figure
VII I 3

700
hen

See Figure Vu - 4
3.5
3.0
1 8
2.5

o.s J 1.0

4. Extended

aeration

To 0.05

9.05 Q 0.15

Above 0.15 MGD

See Figure

VII-3 See Figure VII - 4

4.0

4.0

3.5

ITS 1 1.9

5. Physical -

Chemiai

a. Primary,

secondary, and

:eniary

1) Alum 450 8.000 3.0 0.5 » 1.0

2) Iron

3) Lime

(50G l 6D0\'

MIi

sao

'Mandi 10.090 z.s 9.5 l 1.0

1000

l14ao - wan;- 1s,ouo 2.0 3-S
1

' Higher values are for peak loading only -

Table VH +-- 2
Recommended Clarifier Loadings
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I

2) Length/Width - Rectangular - Length to width
;'eccangular basins range from 4:1 to 5:1.

ratios of

3) Weirs - Overflow weirs shall be adjustable. Weir planes with
90° V-oatches far low flows or launders with multiple weirs
are preferred. The upflow velocity in the immediate vicinity
of the weir should be limited no becveen 12 and 24 mph.

4) Scum Baffles - Effective scum baffles shall he provided ahead
of the outlet weirs on all sedimentation basins.

5) Sludge Removal - Provisions shall be made to permit continuous
sludge removal from final sedimentation basins when the sludge
is returned to primary seiimneocacion basins.

Each sludge hopper shall have an individually valved sludge
withdrawal line at least six (6) inches :Lm diameter. Head avail-
able for withdrawal of sludge shall be at least 30 inches. Sludge
hoppers shall be accessible for maintenance from the opera:&g
level . The vu-£1"141'mvv-.~ slope of the side walls of sludge hoppers
shal l  be 1.7 vertical  to l  horizontal . Clearance between the end
of the sludge draw-off pipe and Cha hopper walls shall be suffic-

Hopper bottoms shall have:Lent to prevent "T:ddgi£1g" of solids.
a malximmm dimension of 2 feet.

6) SW*'"*'**8 Requiranects and Coczrols - Effective scum collection
and removal faci l i ties shall  be provided ahead of the outlet weirs
on all sedimentation basins. The equipment should be automatic
or provide for easy scan removal, and shall discharge to a sludge
well for pumping to sludge disposal.

7) Mechanical Equipment - Sedimaatation basin. eqUipment is either
of the scraper type or suction type (final sedimentation only) .
Peripheral speeds of scraper mechanisms is generally S - 8 fps .
Suction type meehacnisnnns travel between. 4 - 12 fpm.

Sludge withdrawal is generally controlled by telescoping
valves which :nay be varied co match sludge pumping rates .

8, Safety Controls - All sedimentation basins shall be provided with
easy access for n:ainte» nance. Operator saiecy shall be assured by
installation of stairways, walkways, handrails, Eco.

The sedimentation mechanism shall be provided with adequate
secrecy mechanisms to prevent drive failure or overloading.

9. Sampling facilities - Apprupriace equipment: shall be provided. for
view-dang and sampling and return sludge from the final sedMen:a-
tion basin.

VII _ 27
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2. Non-Mechanical .

a . use Requirements - Non-mechanical basins shall be restricted to
combined aeratcrr.-clarifier units which are less than 100,000 god
capacity.

Location - Non-mechanic& sedimentation basins are located ac the
effluent side of extended. aeration or contact stabilization aeration
basins.

c . Design Loadings - Figure VII - 3 and Figure VII - 4 provide a
graphical presentation of the maximum allowable surface 1oad*og
rate and weir overflow rate. Table VII - 2 gives the recommended
retention times for these basins. .

d. Basin Design.

1) Inlet Structure - The inlet structure from the aeration basin
may be by pipe, elbow, tee, or other such means which will dis-
tribute the sludge adequately and will prevent short circuiting
or clarifier turbulence. The inlet velocity to the sedimentation
basin shall not exceed 1 fpm at design flow. Flow through vel-
ocities shall not exceed 100 feet per hour.

2) Width to Length Ratios - Non-mechanical sedimentation basins are
generally provided with a length to nth ratio of l:2.

3) Weirs - Overflow weirs shall be adjustable. Weir plates of 90°
V-notches 'for low flows or laimders with multiple weirs are .
preferred. The upflow velocity in the immediate vicinity of the
weir should be limnmited to between 12 and 24 mph.

4) Scum Baffles - Effective scum baffles shall be provided ahead
of the outlet weirs on all sedimentation basins.

5) Sludge Removal - Sludge removal shall be continuous, via air lift
or sludge pumps. Sludge hoppers shall have a minimum slope of
1.7 vertical to 1.0 horizontal to reduce 'U:»ridgin8" of solids.

e . Skimzmilng Requirements and Controls - Effective scum collection
Eacilities sI'io.u£Ld be provided ahead of the outlet: weirs on all sedi-
mentation basins. The' equipment should be automatic or provide for
easy scum removal, and should be designed to discharge to a sludge
well for pumping to sludge disposal, or for smaller plants return the
scum to the aeration basin.

f . Pumping Capacities and Pumping Rate Controls - Return sludge pumping
capacities should be provided which will allow a variable control
range of 0.5 to 1.5 times the average daily flow.

B I
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1.8

1.5

o.7

G.5

Suction

Sapper and non-mechanical

1

I s~ Safety Controls - All sedimentation basins shall be provided with
easy access for maintenance. Operator safety should be assured by
installation of waliraays, hawodrails, etc.

h. Sampling Facilities - Appropriate equipment shall be provided En:
viewing and 8a141Mg the recur: sludge from the final aedi4:.1enta::iou
basin. .

3. Tube Sacclers.

a . Use requirements - Tube settlers are used :Lm secondary sedimentation
of biological and physical chemical process schemes. The advantage
:Lm using tube settlers is :he achievement of a higher surface loading
rate as compared so sedimentation basins without sellers. The
higher loading races will result in smaller 'basin dimensions and,
thus, :educe eseszruecion costs .

b.

\

Desig: Loading: - Table VII - 3 gives the recommended allowable
dgsigo loads ca be used in designing sedimentation basins using cube
s e t t l e r s .

Ciariiier Type
Maximum Design

snm/s12
Maximum Peak

spm/ft2
-

.4

Table VK -3
Recommended Allowable

Design Loading Using Tubular Settlers

NOTE: The races given above are up: liquid temperatures of 70°?.
For liquid temperatures of 40"l-", the rates shall be reduced by a
factor of 2. Races Io: temperatures between 40°F and 79°F shall
be reduced praporticunacely. Desi8o loadings shall `be for the unini-
:mm liquid temperature ac the clarifier M1211 for the plan: locality.

The solids loading rare on the basin shall acc exceed 40 lb/ sf/da.
_ (lass) <2Q) (8.34)

A

so16.68 (M!.SS)0
A

Solids loading (p5f/&a?)

ass - u mg/l
Q
A

Concentration nzized liquor suspended solids
M519 flaw - MGD
T o t a l  b a s i n  s u r ' a c e  a r e a  ( s q u a r e  f e e t )

!
U
1.
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c . Basin Depth - The recommended side. water depth, m a circular basin
with center feed is 10 fee: minimum. In rectangular basins, the
recommended minimum depth is 12 feet. These limits are based upon
satisfying thickening requirements of the activated sludge solids .
Shallower basins may be used depending upon circumstances of design.

d. Chemical Feed System - The treatment facility should have the capab-
i l i ty of  feeding chemicals to the inf luent of  the c lar i f ier during
periodic minor upsets in the process. The purpose of the cheamnical
feed system is to enable the operator to exert control over floccula-
tion. of the activated sludge solids.

Chemical feed systems shall include provisions for feeding metallic
salts (alum or ferric chloride) and polyelectrolyte. The metallic
salts should be fed to either the primary or aeration system. The
polyelectrolyte should be fed to the influent of the secondary sedi-
mentation basin. Anticipated chemical dosages are:

Alum 150 mg/1 as A12 (S04)

FeCl3 - 45 - 90 mg/1 as E'eC13 '

Polyelectrolyte - 0.5 to 1.0 mg/1

100 H20

_e I Return Sludlge Capability - The return sludge pumping capacity shall
be equal to 100 per cent: of the design basin flow rate.

E. Skimming Requirements - A suitable means of skimming shall be provided
for removing floating materials in the area ahead o? the"tf1BeS'. "Baf f -
ling ahead of the tube settlers may be required with certain ..c1arific_a-
tion equipment.

Provisions for sk4 m4Hg the area above the tubes shall be provided
(manual or automatic) to prevent dislodged materials from passing
into the f ina l eff luent.

The weirs and lalmders shall be provided with scum hafiles ahead
of the weirs.

g. Tube Cleaning
be provided.

- A tube cleaning system consisting of air wash shall

h. Non-méchanical Clarifiers - The bottom slopes of non-mechanical
clarifiers shall be a minimum of 1 to 1.
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E. IRIPT* TAG FILTERS

1. 1ntrodu.c.t:Lon - A trickling filter is a Ecological treatment process
which uses surface growth of organisms on a media as compared to dis-
persed growth in the activated sludge process.

,B

In a manner analogous ca' the activated sludge process (using plug
flow) , the BOB removal is :elated to the biological surface available
and time of interface contact between the wastewater and the biological
surface. In a :tickling filter, the mean time of contact is expressed as

I

c . Q
QhB (1)

where ,

C, o. =' constants which vary depending upon the specific surface and
the particular configuration of media v==k1-ns employed.

D media depth (Et)
Qh hydraulic loading Cgpn/ sf)

a

The BOD removal rate in the biological process is proportional to
the amount of BOD remaining as expressed in the following equation:

Le
Lo

-k c
e (2)

where 9

Le
Lo
k

- BOD rave-=*"i n g  ( a g / 1 )
- BOD feed (mg/1)

coefficient incorporating the surface area of a» :c*ve film
per Oni: volume

t = contact time (days)

3

A generalized relationship may be derived from the above equations
where the constants (R and c) combined:

B
e-ern/QLB

L
_ i  :
Lo

(3)

The value of Kr varies with temperature as
in equation:

xi - K20(1.0357T°2°

p ressed. by the follow-

(4)

where:I
4

'I
'to - 4.)

In
.L

- BOD removal rate constant at design temperature
- BOD removal rate constant at 20° C (See Table VII

- design temperature ('C) '  .
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Eckenfelder modified equation (3) to a retardant form in describ-
ing overall removal since all components of the organic waste are not
removed at the same rate. The modification is expressed as:

L
. 3 -
L

100
(1CD1 + 11
Qu

- in) (5)

Statistical analysis of dates from rock filters treating domestic
wastes yields the equation:

L

Lo

100
2_5D0'67

1+ 0.50
Qh

(6)

When recircMa:ion is used, the rock filter performance can be
estimated by the equation

L
.3-_ -
La

1

(1+n)(1 +
I 72.5D0 5 )

0.5
Qu

- .(7>

where,

La
N

Lo

-

-

influent: sewage BODY, mg/1

recirculation ratio
admixture of recirculated flow BOD :B

L + NLa e
N + 1

Eckenfelder derived an equation to include the effect gr recircula-
tion on the removal capabilities of plastic media towers. That: equation
is expressed as

L
_E-
L

1
non

(1 + N)e Qh

Figures VII - 7, 8, and 9 give graphical solutions to equation (3)
for plastic media (after B. F. Goodrich Corporation) .

Detailed discussions of process design may be found Io Et:kenfelder's
works and Metcalf and Eddy's "Wastewater Engineering."

2. use Requirements - Triokliog filters may be used as "roughing" filters
to reduce organic loads on other biological process units or may be used
as the prime source of biolog'cal treatment .
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3. Types and Design Loadings - Trickling filters are elassiiied. as standard
rate filters and high rate filters.

Table VII - 4 gives general features and recommended loading criteria
for tr ick l ing f i l ters.

4. Distribution Equiprmexgt .

a . Distribution - The sewage may be distributed over the filter by
rotary distdbutors, horizontal or traveling distributors, or other
suitable devices winch provide the required continuity and uniformity
of distribution. At average design flow, the deviation from a cal-
culated uniformly distributed volume per square foot of the filter
surface shall not exceed plus or minus 10 per cent.at any point.

h. Dosing - Sewage may be applied to the filters by siphons, pumps, or
by gravity discharge from preceding treatment units when suitable
flow characteristics have been developed. Application of sewage
shall be such that the time interval. between applications does not
exceed 5 minutes at design flows.

c . Eydraulics - All hydraulic factors, including recirculation, which
involve proper distribution of the sewage on the filters should be
carefully calculated.
of 24 inches between low water level in the siphon chamber and center
of the distributor aras is good design practice.

For reaction type distributors, a pv4***911no head

d. Clearance - A minirnnu clearance of 6 inches betweeN the neo.; and
distributor areas shall be provided. Greater clearance 'lrlll be
required where icing occurs.

5. Media I

a . _ - The filter media may be crushed rock, slag, or specially
manufactured material. The media shall be durable, resistant to
spelling or flaking, and shall be :Lnsoluable in sewage. The top 18
inches shall halve a loss by the 28-cycle, sodium sulfate soundness
test of not more than 10 per cent, as prescribed by ASCE Manual of
Engineering Practice, Number 13, the balance to pass a l0-cycle :est
using the same cr i te r i a . Slag media shall be free from iron and .
s u l f u r . Manufactured media shall be stnxcturally stable and chem-
ical ly and biological ly inert.

Quasi cy

b. Depth - _
feet above the umderdrains and shall acc exceed 7 feet in depth
except where special construction is justified to the Department .

Crushed rock and slag media shall have a minzlnnmm death of 5

Manufactured media shall have a rnininnzam depth. of 5 fees: above
the underdrains and should not exceed. 2D fee: in depth except where
special construct ion is just"f ied to the Department.
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c . Size and Grading of Media.

1 ) Rock, Slag, and Similar Media - Rock, slag and similar media
shall not contain more than 5 per cent by weight of pieces
whose longest dimension is 3 times the least dimension. 'They
shall be free from thin elongated and flat pieces, dust, clay,
sand, or fine material and shall conform to the following size
and grading when mechanically graded over vibrating screen
with square openings:

Passing 4 1/2 inch screen
Retained on 3 inch screen
Passing 2 inch screen -
Passing 1 inch screen -

-

Eu!

1002 by weight
95z _ 100z by weight
0 - ZZ by weight
0 - IZ by weight

Hand Packed Field Stone '

Maximum dimension of stone
Minimum dimension of stone

-

-

5 inches
3 inches

d. Handling and Placing of Media Material delivered to the project
site shall be stored on wood planked or other approved clean hard
surfaced areas. All material shall be rehandled at the filter site
and no material shall be dumped directly into the filter. Crushed
rock, slag, and similar media shall be rescreened or forked at the
f i l te r  s i te  to rem~ ~ve a l l  f ines. Such material shall be placed by
hand to a depth of 12 inches above the tile underdrains and all
material shall be carefully placed so as to not damage the under- ,
drains. The remainder of the material may be placed by means of
belt conveyors or equally effective methods.

I

Manufactured media shall be handled and placed as recommended
by the manufacturer ad as approved by the Engineer.

. Trucks, tractors, or other heavy equipment shall not be driven
over the filter during or at tar construction.

6. 0z1der-Drainage System.

a . Arrangement - Underdrains with semicircular inverts or equivalent
should be provided. The underdrainage system shall cover the entire
floor of the filter. 40.1812 openings into the underdrains shall have
an unsubmerged grass combined area equal to at least 15 per cent -
of the surface area of the.filt:er.

b. Bottom Slope - The underdrains shall have a minimum slope of 1 per
cent. Effluent channels shall be designed to produce a minimum
velocity of 2 feet per second at average daily rate of application
to the filter. ' . .

c . Flushing -. Provisions shall be' made for flushing the underdrains .
In small filters, use of a peripheral head channel with vertical
vents is acceptable for flushing purposes. Inspection faci l i t ies
should be provided.
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1 1

d.
in
I
i

pipe, shall Be'designed. to permit free passage of. air. i
1i
_-.

Ventilation - The underlain syscen, effluent channels and efflueNt
p The size-of
drains, channels, and pipe should be such :bar not more than SG per
cent of their cross sectional area will be submerged under the
design hydraulic loading. Where standard rate .filters are to be
provided, coNsideration should be given to the design of the efflu-
ent Channels for eventual conversion to high rate operation.

3

7. Control Devices - Flow measurement devices shall be provided to penis:
measurement of flaw ca the filter. Flow measurement should be installed
no record dosing feed and recirculation quantities .

f

L

r

8. Maintenance CozzsideraVans - A11 distribution devices, underdrains,
channels and pipes shall be installed so that they may be properly main-
tained, flushed, or drained.

9 . Freezing Protection and Odor Control - Consideration shall be given to
protecting the filter from freezing when the climate and other conditions
are expected to require freezing protection.

I
I

Where odor csutral is necessary, consideration should be given to
covering each unit. .

1

.

I

J

F. Ac'rIvA1';~'.D SLUDGE.
I(

The activated. sludge process uses a dispersed growth phase for reduction of
organics in the waste scream as compared to the surface growth of the :tickling
f:L1L:er process.

-- The works of Zélchaelis-Manton and Monos in relating -organic removal rate as
a function of organic feed concentrations and biological growth rates as a function
of food uricroorgaoism ratios have hem. the foundation for designing the act'vated
sludge process. Chapter 10 of Metcalf and E¢idy's 'Wastewater Engineering" pre-
sents in-depth discussions of growth kinetics as they apply to sewage treatment.

f

(
I

"

l.
l'. Design Parameters - Table VII -

parameters for activated sludge processes.
then :hose shown in Table VII -
for variance.

S is a comnilanion of recommended design
Designs using values other

S shall be submitted with justification
8

z. Return Sludge Requirements . 1

4

a . Sludge Pumps - The return sludge. pumps shall be of such capacity as
is required for returning sludge as governed by '1'ab1e VII -.5. The
pins shall be designed no provide variable delivery. A standby
.pumping Ami: shall be pro'°ided. equal in capacity to the largest
single pimp .

)

b. Pine Velocityp - The velaci:7 range of flaw in the return sludge ii.
shall be between 2 fps and 8 fps .
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J

c . Sludge Wasting - Provisions shall Ee provided on the return sludge
piping for wasting sludge to the primary sedimentation Oni: or to
other sludge handling facil i ties.

$11

,g,

3. Basin Configuration.
r

1
L

a . General - The d.4v*° f~sions of each independent aeration tank shall
be such as to maintain, effective mixing and util ization of air.

1) Diffused Aeration - Liquid depths should not be less than 10
feet, not more than 15 feet. Length to width ratios are gener-
al ly 4» :l to 5:l , while width to depth ratiosvary from 1:1 ts
2 .2 : l . The liquid depth may be less for small plants or those
with special configurations.

*\:
f

1[

2) Mechannieal Aeration - Liquid depths of basins employing mechan-
ical aeration. equipment vary with the size of the mechanical
aerator. Figure am: - 10 gives recommended liquid depths using
mechanical aeration devices.

3
1

I

*
in
f .

The shape of the tank and installation of aeration equip-
ment shall provide for positive control of short-circuicing
through the tank. t

I

b. Inlets and Outlets.

l ) Controls - Islets and outlets for each aeracicaU tank Oni: shall
be suitably equipped viz valves, gates, stop plates, eMirs, or
other devices co pezniz flew control co any unit' and ca main-
tain a :easanably constant liquid level.

8
l~

2) Conduits - Channels and pipes carrying liquids with solids in
suspensico. 54311 be designed. co maintain self-cleaning velocity:' as
or shall be agitated ca keep such solids in suspension ac all
rates of flaw within the design linlics.. -

.
[

c . Freeboard - All aeracioo basins shall have a Ereeboard of not less
than 6 inches. Greater heights are desirable. Consideration should
be given Te providing positive means of froth and foam control.

4. ;
4

'aeration Equipment - aeration equipment shall *be capable of maintaining
a miozhmaun of 2.0 mg/l of dissolver oxygen Io the mixed liquor an all
times and shall provide ciiorough mixing of the mixed l iquor. Diffused.
aeration generally requires ZN co 30 sofa/1000 cf of ca:nk volume pa
:Lorre good vn4v4v~l81 Typical power requirements vary from 0.5 to 1.0 hp/
1000 cf of tank volume for mechanical aeration.

3.
1

a . Diffused Aeration . J ;

J
i
1

1 ) Diffusers and Piping - The at: diffuser system, including piping,
shnulibe capable of deliver&g 200 per hen: of :he average air
requirements. The diffuser units shall be desigoa :11 individual
control valves. These valves shall he of the type that will
permit throttling.

I
\

r.

I :
I..
l~

E

I



Too snailow - consider use of smaller size aim A/E assambiy

I
Anti-erosion assembly rscsrnrnenaed I

r

lDesign death without Ami-erosnan

I or draft tune accassodns

I
I

Draft tune recommenced - Iengxn to be
annual basin dam minus design aenzn

A pressure relief valve and pressure gauge shall be provided
on the main air supply pipe.

The diffuser units shall.be designed to be removed from
service for iospecticn and gln:-1n4ng without dewatering the aera-
tion basin.

2) Blowers and Compressors.

a) Capacity of blowers of air compressors shall be designed for
air intake temperatures of 120°I-` and shall be designed with
compensation for pressure changes with altitude variation.

b) Dual Units - The blowers shall be installed in multiple units.
The capacity of each shall be such that the maxing air
demand will be met with the single largest Oni: out of service.

¢) Air Filters - Air filters shall be provided in numbers, arrange-
ments, and capacities co furnish an air supply having dust cou-
tent of not more than 0.5 mg per 1000 cubic feet in all air
delivered co diffusers. .

d) Noise Level - Blowers and compressors shall be selected to
meet OSHA noise level standards. Suitable znufflers, silencers,
ere. shall be employed to provide a noise level acceptable to
OSHA.

1

l

Aerator Horsepower

3 s 7 s 1 o 1 s z u z s : o 4 a s o e n 1 s 1 o o

o

2

4

63uu.
e

'a9
a

10

12

14

18

la

Figure VH - 10
Recommended Depth of Basin

Vs Mechanical Aerator Application
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i
I

=-) Control of Air Supply - The blowers and compressors shall
be designed ea provide for variafiioo. iN the volume of air
delivered either through throttl ing valves, variable pitch
pulley arrangements, or ocher suitable methods.

3

1. .

B. Mechanical Aeration
or fixed systems .

Mechanical aerators are available in floating \.j

I
}.

1) Floating Aerators -
varying from 3 ca 20 feet. -
methods using various size aerators an specified depths.

Floating aerators may be used in water depths
'Figure VII 10 shows application €:

I

Antierosicn devices shall be required in relatively shallow
basin depths. Aerated lagoons shall be constructed with riprap
or a concrete pad under each aerator covering a mL1.ni:mx:m area of
1.5 tines the impeller diameter.

:

8.
The use of draft tubes vdll be required in deeper basins.

Caution shall be used when the depth is :tore than 1.5 times the
~:An gt of the shortest side wall. Anti-vcrtexing devices may be
required under these conditions. 7

fv

Floating aerators shall be provided with corrosion resistant
1:"e-down hardware.

i
l
3

Fixed Aerators
to 30 feet.

-in Fixed aerators may be used. in water depths up

The same precautions as outlined for the floating aerators
apply and require iocvestigatian.

1

I

1

l

Fixed aerators shall be mounted on easily accessible plat-
forms :rich walkways and suitable guardrailing.

E'

i

Suitable eqUipment should be provided for removing the 'aera-
tors from the platform. Adequate working space shall be provided
for maingensrge,

I

I
1~

3) Design Factors -»  Items requiring investigation when applying
mechanical aerators include: I

Ia)
b)
c)
d)
2)
f)
8)

depth of took
aerator spacing
tank geometry
1:-yge of activated sludge process
use of baffles
:Lmpeller .Ereehoard
zone of aerator influence.

E

Aeratcar manufacturers should be causulced to assure prone*
equipment applicanian in all areas above.

4

4
g

_ ,L
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4) Field Transfer Requirements - The design. Engineer should give
consideration to requiring oxygen transfer field testing on
units greater than 50 hp. to assure sufficient oxygen is being
transferred and proper nixing occurs.

5, Waste Sludge Disposal - Waste activated sludge disposal may :Loclude
anaerobic digestion and aerobic digestion with any of the means outlined
in Section M.

Installations not employing sludge drying beds or other acceptable
means of sludge disposal shall be equipped with an aerated sludge hold-
ing took. The sludge holding tank volume shall be at least 10 per cent
of the average daily flow with minimum 100 gallons capacity allowable.

The sludge holding tank shall be designed with provisions for decanr-
ing supernatant and shall be provided with means of draining and deslud8-
iog. .

6. SlUdge Reaeration.

a . Use Requirements - Sludge reaeration should be considered Io design
when a temporary means is sought to increase the capacity of an over-
loaded waste treatment plant.

b. Design Criteria.

1) Organic Loading - Organic. loading of the sludge reaeratioo ranges
from 2 to 6# BOD -per LOGO cf aeration volume.

2) Oxygen Requirements - Sludge reaeration oxygen generally requires
1.25# 02/lb..BOD removed. .

3) Retention Time - The aeration time in the sludge reaeration basic
shall be between 3 to 6 hours.

4) Mixed Liquor Suspended Solids
vary from 4000 co 10,000 mg/1.

- MLSS concentrations generally

5) Mixing Requirements - Mixing requirements for the basin should be
20 co 30 scfm/1000 cu ft of tank volume for diffused aeration
and 0.5 to 1.0 hp/1000 cu ft of tank volume Ear mechanical
aerators.

6) Basin Design - The basin design should parallel the concepts
presented in Section L.

7. Special Considerations for Factory Built Treatment Plants.

a . Hydraulic Requirements - The design Engineer should carefully review
the hydraulic ,characteristics of all factory built treatment plants
before finalizing design.

Clarifiers shall be designed to prevent short circuiting, vortex-
ing, uneven distribution of solids loading or other hydraulic problems
which will cause solid washout.
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I

J

rfI

For rectangular tanks, horizontal flow - though velocities
based on the maxiannum mixed liquor flow - shall not exceed 100 Eph.

r

1

b. Time Clock Control - All factory built waste treatment plants shall
be provided with time clock controls for the aeration equipment
capable of 1.5 minute interval adjustments. Alternators for blowers
shall be provided.

I..

3
.L

c . Blower Housing - All factory built waste treatment plants shall be
furnished with aeration equipment in a lockable, well-.ventilated
housing to protest the blowers and electrical controls.

F;

' 1

d. Grit Tanks - Preaeracidn grit tanks will act be allowed. on factory
built waste creaczzent systems.

e . Flow Equalization - Flow equalization shall be considered where' \

1)
z)
3)

High fluctuations (>3:l peak co average flow) of flow occur,
The clarifier loading exceeds. normaLIL storage raquiranents ,
A sewage pumping station precaes the waste creatmenc facility. :I

4-
Design of the equalization basin shall follow the requirements
established in Section A; "

F

I

8,
1
,48. Sampling and Heasu:ir.g Devices.

a . Sampling Devices
locations :

Sanpl&g ports shall be placed ac the fcllcnMng 1
(

1)
2)
3)
4)

aeration basin inlet
aerat:'on basin outlet
return sludge line
waste sludge line.

I

3

b. E'low Measurement Devices
ins locations :

an Flow racers should be placed aC the follow-

1)
z)
3)
4)

air supply lime to aeration basin
return sludge line
waste sludge. line
ac locations where the waste flow is split. |

Mcering may be of the recording type, :hue clock Pun? control or
ocher suitable means.

l

I

9. Individual Home Aerobic Systems . 1t

a . use Requireznenrs - Individual aerobic systems may be used where a
central sewer system is not feasible and where the sail conditions
will allow subsurface irrigation Ana/or percolation.

\."

4'
L

#

g
f..
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b . Design Criteria.

1) Hydraulic - The clarifier shall be designed. Ear a maximum
surface loading of 92 8pdpsf.

2) Organic. - The aeration basin shall be designed for an organic
loading of 12# BOD5/1000 cf volume.

3) Retention Times - The aeration basin shall be designed for a
minimum; retention time of 24 hours .

The clarifier shaL1.l be designed for a minimum retention
time of six hours.

4) Air Requirements - The aeration system shall be designed to
provide complete basin vn4~r-fng and maintain a 2.0 mg/l dis-
solved oxygen level :Lm the liquid.

Aerators shall be sized using 2100 sc/#Bon per day or
1.5 lb °2 per lb BOD per day.

Mixing requirements shall be at least 15 scfmJl000 cf of
aeration volume.

c . Effluent Disposal - Acceptable effluent disposal methods for individ-
ual aerobic systems include percolation, evapotzranspiration and sub-
surface irrigation* .

Percolation systems shall be designed in accordance with Engineer-
ius Bulletin No. 12. Other forms of effluent disposal shall be
designed in accordance with Sections P and Q,

G. FLOTATION 'r8Iczcznnans ¢

1. Use Requirements - Flotation thickeners are used primarily with waste
activated sludge. Applications of combinations of primary clarifiers
and flotation thickeners may be warranted. where excessive amounts of
grease, oils, etc., are found in raw wastewater. Flotation thickening
may also be used to thicken mixtures of primary and secondary sludges .

z. Design Requirements - Proper sizing requires knowledge of the following:

(1)
<z>
(3)
(4)
<s>

pounds bE sludge available to thicken
operational cycle
solids loading
hydraulic loading
air to solids ratio .

Activated sludge can be thickened by flotation, but solids c:oncentra-
tions in the :Lnfluent co the flotation thickener should not exceed
15,000 ppm (1.5Z) for effective.f1o1:a1:ion.

.f
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To .58Primary Cnly

3*

11

Recommended Design
loading lb/si/hr

-Nb
Type of Sludge

Waste Activated Sludge
. I.

49

(̀ l.2 7-5)-

50% Primary + 50% Waste Activated 3.5
(2.5 4 4.5)

V
I

, Table VH 6
Solids Loading Dissolved Air Flotation

a . Operation Cycle.
1

Plants less than 2.0 basso - 40 hrs/wk
Plants 2.0 -  5.0 ID - 80 hrs/vis
Plants greater Chan 5.0 man - 100 - 158 hrs/wk l

B. Solids Loading - Iahla VII - 6 gives recommended design solids
loading for flacarian cbickming.

Where possible., pilot plan: studies should be used in sizing
flotation thiakenars. ` .

'

/_

c . Hydraulic Loading -̀ The hydraulic. loading of :he flotation chicaner
is  of secondary importance. However,  in .  should  be  the  csnrrs l l iog  .
factor if uasce aczivaced sludge is less Chan 3,ooo mg/l (0.32)
s o l i d s .

`

\The hydraulic loading should never exceed 2.0 rpm/ sq E: and
should be in the 1.25 - 1.75 rpm/sf range. Reducing overflow races
below 1.0 rpm/sf does no: improve removal. . _

1.
. .

d. Air no Solids Dacia - Air to solids. :Asia should be designed an
0.02 pounds per pound. of dry so1id§. ̀  This is approximately equal
co 0.30 cubic fee: of at: per pound of dry solids.

I

e . Recycle Ratio: For an air cm solids ratio of 0.02 lbs/lb, the
recycle flaw is generally equal so 2 or 2.5 cranes the influenza flaw.
The pressure. system flow will oorzally be equal to 1/3 or 1/2 of
the raw waste flow.

I

5

i

Primary crank effluent or plan: effluent is recommended as the
source of air charged wane:-.

3

8
I

E

J
|

a
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E. GRAVITY mzcmm8s 0

1. use Requirements - Gravity thickening is the most economical means of
thickening sewage treatment works sludges. I t  i s  used pr imar i l y  for
concentrating sludge co reduce the quantity of water wr'1if;h. would have
in ha pumped. to digesters, holding cranks, drying beds, and/ar sludge
f a c i l i t i e s . .

z. LocatiOn - Sludge thickeners should he located between primary and/or
final sedimentation basins, and sludge digestion. or sludge dewatering

- faoi l i c ies.

3- I5elsig:i'Parame:ers - When designing a gravity sludge thickener, consider
..- .action .should be given. to the following:

a . Thickening of mixed sludges (primary and secondary) should be con-
sidered at each plant. Secondary sludges oorzzally release their
bound water slowly, but mixtures of secondary and primary and/or
digested sludge respond well co thickening.

b. The liquid displacement period in gravity :hickepers is of secondary
importance for all sludges. However, a recession time of 4 hours
and surface loading rates of 400 ca 9G0 cpd./' sf are recommended.

When :hicl'=v*41*g a combination of -primary and waste activated.
sludge, the curve shown. in Figure VII - ll can be used co predict
the sludge ccucentration expected :Lm the underflow solids based upon
:he per hen: (by weight) of the ac.t:iv.ated` sludge in the mixture .

This curve follows the fallowing equatianz

_ 6..43(PA5)2 - N.93<?As> + a
100

Z solids

where ,
PAS a

a

fraction of total solids than is due to the waste
activated sludge .
sounds of waste activated sludge .

total powods dry solids

Table VII - 7 gives recommended .d.esig::t. laadinug rates and. the
expected mmderflaw concentrations for gravity fzhickeners .

When thickening a combination of primary and waste activated
sludge, the curve shown in Figure VII - 12 can be used ca predict:
the sludge loading race (lbs/sf/day) based upon :he per can: (by
weight) of the activated sludge in the mixture.

SLR

The curve is defined by the equation:

1
+ <1

22
PAS)PAS

5
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Figure VII - 11 .
Gravity Thickener - Underflow Sludge Ccncentz-ation

vs Percent Activated Sludge Mixture
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Percent Activated Sludge in Mixture
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. Figure VH - 12
Gravity Thickener Solids Loading Rate
vs Per Cent Activated Sludge Mixture
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Primary 22

(20-30)
10

(8 ¢ 10)

8
(7 O 9)

Trickling Filter g

(8 C 10)

4

(4 _ 12).

5

2
(2 - 3.53

4

Waste Activated

Sludge

a. Air

b. Pure Oxygen

8

(7 =.91

Primary + Trickling

Filter

i s

112 - 208

Vas re S

(4.5 - 9)

Primary *

Activated

w

(8 O 16)

/<
15

1.5

3

30

5

10

Activated

Physical - Chemical

a. Lime

b. Alum

c. Iron

\

Sludge Type
Loading

'lbs/sq ft/day
ea Solids
Underflow

Table VH - 7
Recommended Solids Loadirig
Rates for Gravity Thickeners

where 9

SLR - Solids loading rate (lbs/sf/day)
_ pounds of waste activated sludge

total pounds of dry solidsPAS

4. Basin Design.

a . Inlet - The inlet shall be designed cc dissipate the inlet: velocity,
co distribute the flow equally, and to prevent short circuiting.

b. Weirs - The basin shall be provided with adjustable weir places.

c . Scum  Baf f l es -  E f f ec t i v e  scum  baf f l es sha l l  be  p rov i ded ahead o f
t he  ov e r f l ow we i r s .

d. Sludge Removal - Provisions shall be made no permit continuous
sludge removal or co provide sufficient sludge storage for inner-
mitztent sludge removal.

I
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e . Skirting Requirements and Controls - Effective scum collection and
removal facilities shall be Provided ahead of the outlet weirs on
all thickeners .

The equipment shall be aucouzaciC and shall discharge cc a sludge
well for pumping to. sludge disposal.

f . .Mechanical Equipment - Thicken: equipment: is either of the scraper
type or suction type. Thickener mechanisms wish pickets are pre-
ferred over mechanisms without pickets. Tip speeds should not
erred 7 Epm.

g. Safety Controls - All thickener basins shall be provided with easy
access for maintenance. Operator safety shall be assured by instal-
lation of stairways, walkways , handrails, etc .

The thickener mechanism shall be provided ah adequate safety
:mechanisms to prevent drive failure or overloading.

h. Depth - Thicks-aers should be designed with a mdnizmoz side wane:
depth of 10 Eeet. A side water depth of LE feet is preferred.

I .

Physical chanical treatment is employed where the effluent scream requires
a limy:ar"on of nucrisacs (phosphorous and nitrogen) and, .thus, requires a
reduction of :Exe constituents prior to final e'fluen: discharge.

The major advantages of physical chemical nreatzxent include:

(1) The physical chemical treatment systems have the capability of producing
ezeatzmenc efficiencies well in excess of :hose of biological systems.

(2) The present suggested physical and chemical processes are generally
controllable and lend themselves co automation. -

(3) The physical chemical treatment systems are not typically subj act to
process failure due to xmeazpected waste loads of biologically toxic materials .

(4) The physical chemical treatment systems require less land area than
biological systems.

Disadvantages of physical chemical treatment include :

(1) The quantity of sludge produced is much greater Chan with conventional
processes.

(2) Processes employing iron and/or alum result in large amounts of ions
beizw (chloride or sulfates) added co the wastewater.

o

. (3) The physical chazical treatment process is limited in its ability to
remove colloidal and oonadsorbable organics, and soluble organic phosphorous and
nitrogen. .

PHYSICAL CHHECAL r2zAn1z:1'r.
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q-»x

x

x
Not recommended

x

1. Primary Clarification

1 Trilling Filter Process

a. Primary Clarification

b. Trickling Filter

c. Secondary Ciariiication
I I' | I .

cm

x

x

x

x

x

• NO

a. Aeration Basin

4. Secondary Effluent

r

1. Nutrient Removal .

a . Phosphortaus Removal - Phosphorous removal can be accomplished by
addition cf l ime or mineral salts ac various locations Io the treat-
ment faci l i ty. Locations of chemical addition are shown in Table
VII Q a. .

1) Basic Design Considerations - The quantity of phosphorous in
domestic sewage is approximately equivalent to 3.5 pounds P per
cap i ta  per  year . The average total phosphorous concentration
in domestic raw wastewater is found to be about 10 mg/1 expressed
as elemental phosphorous (P). These figures are rough guides to

Sampling
of the wastewater ad analyses for phosphorous are recommended Io
a l l  cases .

Engineers and. should not be used as a basis of design.

Economic analyses should be performed regarding the use of
flow equalization techniques co dampen diurnal flow variation .
The possibility of reduction of downstream
efficiencies may justify using flow equalization.

costs and increased

2) Design Criteria.

a) Mineral Salts - Determination of mineral salt dosage require-
ments must be performed in the laboratory or in field pilot
work to assure effective phosphorous removal. Table VII - 9
t a b u l a t e s  a n t i c i p a t e d  r a n g e s  o f  m e t a l l i c  s a l t  o n  a  m o l e  o f
c h e mic a l p e r  m o l e  o f  p h o s p h o r o u s  b a s i s . » .

The values in 'fable VII - 9 should provide a residual
phosphorous <1 mg/1:LI:er. ,

Unit Process Iron
Chemical

Alum Lime

s

Table VH - 8
Points of Chem§cad Addition, Phosphorous Removal
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1.5 4 3.0

1.8 1 16

1.8 ¢ 2.2

Alum [Al iv):

Iron [Fe (l!)]

Iron [Fe (AlI)]

Chemical
Moles of Chemical per
Mole of Phosphorous

. Table VH - 9 .
Dose Range of Alum and Iron Salt for Phosphorous

Removal

b) Lime - The avaunt of line required for phosphorous 1-exnnval
is independent of the amount of phosphorous present. In
is a §1mct:inn.of  the wastewater alkalinity aga hardness.

.r

Two basic schemes are employed when applying lime for
phosphorous removal 'an primary clarif ication .

(1)

Ra

Law Lime Treatment -» Low lime nreacmenx: involves addi-
:ion of line to :he primary influent sufficient: ca
increase the flow scream pH ts 9.5 - 10.0. The bio-
logical process serves as the recarbooa1:*cao stage and
additional phospixotous removal will occur in aeration.

The law lime process would be more attractive where
low alkalinity of the raw sewage exists.

(2) High Lists Treatznenn - High lime treatment involves the
add i t ion  o f  su f f ic ien t  l i rne i ta  :he primary influent co
achieve pH ll. Recarbouazian will be required co adjust
the pH before biological creacmenc.

High lime treatment is applicable when effluent
standards require softening, low levels of soluble
metallic compounds, increased virus removal, or con-
sistent effluent phosphorous concentrations below 1.0
w1s/1.

Iwo. lime treatment systems are employed with phos-
phorrzus removal of secondary effluents: (a) single
stage, .(b) two stage.

Ca) Single Stage - Io single stage, lime is mixed wish
water to raise :he pH to the desired value which is
dependent upon the required phosphorous removal
(generally, 9.5 - ll.0) . After clarificatiea, the
effluent stream is recarbonated to prevent post
precipitation of CaCO3 prior to discharge.

V u - s s /
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150 _ zoo

300 - 500

250, 350

Primary

a. Low Lime

b. High lime

Secondary Effluent

(b) 'We Stage - In :we stage treatment, sufficient
lime is added to the feed water Io the first stage
to raise the pH to 11, where precipitation of

occurs. After .
first stage clarification, carbon dioxide is used
to adjust to pH 10 where CaC03 precipitation

hydroxyapacine, CaCO3, and mg(oH)2

r e s u l t s .
The CaCD3 is r red by clariricacion and the efflu-
ent: is d:.scharged.

1411 *

T a b l e  V I I  -  1 0  g i v e s  a n t i c i p a t e d  v a l u e s  o f  l i m e  r e q u i r e d
for phosphorous removal. These values are general ranges.
Determination of lime dose requirements must be performed in
t h e  l a b o r a t o r y  o r  i n  f i e l d  p i l o t  w o r k  t o  a s s u r e  e f f e c t i v e
phos pho r ous  r em ov a l .

Process Scheme lime Dose (mg/l)

Table VII - 18
Dose Range of Lime for Phosphorous Removal

3) /Equipment Requirements.

a) Coagulant Hiring - The coagulants, mineral salts or lime: anal
be thoroughly mixed with :he waste scream prior to the floc-
culation chamber. Acceptable means include §1ash mixers, high
velocity pipe lines, or other methods demonstrating good mix-
ing capabilities.

Flash mixers shall be designed. for a retention. time of 20
to 60 seconds. ,

b) F l o c c i x l a c o r  - T h e  f l o c c u l a t i o n  b a s i n  ( c l a r i f i e r  o r  a e r a t i o n
basin) shall be designed no provide sufficient time for
c h e m i c a l  p r e c i p i t a t i o n  o f  t h e  p h o s p h o r o u s  c o m p o u n d s . F i v e
minutes is generally sufficient to assure floe formation.

T h e  d e s i g n  s h a l l  a s s u r e  a  g e n t l e  d e l i v e r y  o f  t h e  E l o c c u l -
a t e d  w a s t e w a t e r  t o  t h e  c l a r i f i c a t i o n  b a s i n .

c) of CON to

4

Recarbonation - Addition the waste stream for pH
adjustment may be performed by on-site generation or by gas
CON systems.

d) Chemical Equipment and Handling - The EPA Process Design Manual
for Phosphorous Removal, as well as chemical feed equipment
manufacturers and chemical companies, should he consulted when
designing ehetnical feed systems.

\
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so
See Figure VII - 14

1580 _ sao

8.3 C 8.7

3.c

1.o

Basin Influent BOD. (mg/1)
Size

MLVS5 (m8/1)

pH

D.O. (mg/1) Avg. flow

Peak flow

-we q Eco

12 - 15

Clarification Basin
Hydraulic Loading (8pd/sf)

Side Water Depth (ft)

Q

1
9

All necessary precautions should be taken to assure
operator safety in-handling and operating chemical storage
and feed systems. ` . .

b. H i t r i f i c a c i o n  F a c i l i t i e s  -  T h e  o i z r i f i c a t i o a  f a c i l i t y  i s  c o m p r i s e d
of additional aeration :asks with clarification fallowing the acui-
va t ad  s l udge  o r  t r i c k l i n g  f i l t e r  p r o c e s s .

1) Design Criteria - table VII - 11 gives tabulated criteria for
design of nitrification systems based upon actual pilot plant
s tud ie s . I t  is  recommended that p i lot  p lant  test ing be performed
to var:L i7 these load ings for the spec if* o p lant  des ign.

4
)

1

I

2) Bas in  Conf igurat ion -  The  bas in  conf igurat ion and  phys ica l
f e a tu re s  sha l l  f o l l a v  the  gu ide l ine s  e s tab l i s hed  in  Se c t ion  F .

'ranks may be desired. for either eitfused-air or :neahanical
aeration system: •

a) pH Control - Causidaration should be given ca providing
facil i ties for pi!  adjustment. Continuous pH monitoring
shall be provided an :he afflwao: par: of each aeration
b a n .

Figure. VII - 13 shows the permissible volumetric loading
of the oicrificacisn tank ac pH 8.4 and ac various :supera-
tures and zmvss cancentraricns. Figure VII - 14 shows the
ebrrections that mast be applied an the permissible loadings
when the pH is differesaa :Han 8.4.

Parameter Value Range
-

1
I

. Table VH -11
Nitzi1Ecai'ion System Design Criteria

I

I

4
1

I

I
i
i
f
L
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1.
Oxygen Requirements - Scoichiornecrically, each pound of ammonia
nitrogen requires 4.6 pounds of oxygen.. \

\

An additional allowance should be made for carbonaceous BOD
that escapes from the preceding secondary treatment process .

The total oxygen requirement shall be corrected to mea:
actual operating conditions of

x

¥

a)  t eratu:a
b) minimums D.O.
c) coefficient of wastewater oxygen-uptake rate (alpha)
d) coefficient of wastewater D.O. saturation (beta)
e) altitude cf plant.

I

4) Sludge Recycle and Wasting -»  Provisions shall be made co adjust
the :aura sludge rate between 50 and 100 per cent: of the average.
daily flow. '

Sludge wasting -fil l be required periodical ly. Provisions
shall be made co dispose of :he waste nicrificaciou sludge with.
the waste sludge from the carbonaceous treatment process.

}

1..

(
. L

5) Foam Control - Foam spray systems shall be provided on basins
where MLSS concentrations will be greater Chan 2000 mg/1.

)
(
3

~.

I:.1hL.'I.bi£ing Factors - The following substances have bean. found to
inhibit the.oit:rifi~ati:::z process in concentrations greater than
those indicated. :

Concentration (mg/1)

Y

i
I

1

SuhscanCe
Halogen subscicuced phenolic

compounds (mg/1) . 1 . .
Thiourea. and ckziourea derivatives (3s/1)
Ealogenaced solvents (mg/1)
Heavy metals, (m8/1)
Phenol and .Creosol, (ang/1)
Cyanides (mg/1)

o
o
0

10
20
20

I

c . Denitrificacian - The d nitrification process consists. of contacting
the nitrified. waste scream with methyl alcohol in a reaction. vessel
followed by short term aeration prior to clari fication.

Y
Ir
5

1) Design Criteria - Table VII - 12 gives tabulated criteria. for
the design. of denitrificacion systems. Pi lot plant: testing
should be performed co verify these loadings for the specific
project. 1

I

Basin Configuration - Tae basin configuration and physical
features shall follow the guidelines established in Section F.
Basins should be plug flow designed no minimize shot: circuiciag.

11
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See Figure VII 17

woo C 3000

6.5 _ 7.5

3 ¢  4

Basin

Size

MLVSS mg/1

pH

Methanol to Nitrate Nitrogen Ratio

1200

12 - 15

Clarification Basin

'Hydraulic Loading (god/sf)

Side. Water Depth (feet)

1

I

Parameter Value Range

~* at peak load conditions , Table VII - 12
Denitriiication System Design

Criteria

I

Figure VII - 17 shows 'the permissible volumetric loading of
the d nitrification basin as related to MLVSS concentrations
and operating temperatures. Figure VII - 16 shows the correction
that must be applied co the permissible loading when the pH is
not in the optzinnum range.

a) pH Control -»  Consideration should be give: to providing
faci l i ties for pH adjustment. Continuous pH monitoring shall
be provided ac the effluent port of each basin channel .

b) Basin Mixing - The contents of the denitrification tank
shall be nm:L::ed with underwater mixers comparable co those
used in flocculation basins in water treatment tanks. The
mixing shall be designed to keep the MLSS in suspension with-
out pickup of atmospheric oxygen.

Power requirements generally range from .25 to .5 hp
per thousand cubic Eeet for proper mixing.

3) A e r a t i o n  -  P r i o r  t o  c l a r i f i c a t i o n ,  d e g a s i f i c a t i o n  v i a  a e r a t i o n
sha l l  be  required  no prevent  n i t rogen.  gas  bubb les  from inter fe r-
r ing  w i t h  s ludge  s e t t l i ng . The  aerat ion bas in  sha l l  be  des igned
to provide S to 10 minutes detention at peak flow.

Either diffused or mechanical aeration will be acceptable for
degas i f icat  ioo. Ae ra t ion  and  m ix ing  capab i l i t i e s  o f  the  ae ra t ion
equ ipment  sha l l  he  in  comp l iance  with  the  regu la t ions  in  Sec t ion  F .
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REF. MULBARGER
OPTIMUM pH RANGE

l
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REF. STAMBERG
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Figure VH - 15
Effect of Temperature on Rate of D nitrification.
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4) Sludge Return and Wasting - Provisions shall be made cs vary
the return sludge rate. between SG and 180 pa: cent of the
average daily flew

Sludge wasting will be required periodically. Prcvisi
shall Ba made for wasting sludge to the carbcnaeeeus sludge
scheme. The waste sludge line should also he designed to :rams
port sludge to the ni tr i fy ~8*4an basin when desired

1) .Air Stripping

a) General - Amalia stripping :assists of a process which

(1) raises the pH of the effluent to values la the range
of 10.8 ca 11.5

allowing formation and reformation of wane: droplets
in a stripping tower

(3) providing air-liquid contact and droplet aginatian by
high volume at: circulation through :he tower

b) Design. C1:'1:e:*.a - '171:i¢:a1 design criteria ft: ammonia
resnsvll using the  a t :  s t r ipp ing :over i s give:  in  Tab le

c) Equipment Requirements

(1) Tower - 'man basic types of stripping towers may be
used in the ammonia razaval process

(a) csunterrzszrrenc
(B) 'cross flaw

Parameter

-| Table VII - 13 .
Recommended design Criteria

Ammonia Remus Air Stripping Towers



(2) Air-Liquid Distribution - The tower shall be designed
co provide uniform distribution of liquid and air Over
the tower area. .

(3) pH Elevation - Adequate chemical feed systems shall be
provided to raise the influent stream co the tower to
pH 11.0. The Engineer shall provide complete analysis
of buffer capacities, alkalinity, and other pertinent
waste characteristics as part of the design report.

(4) Access - Access shall be provided co the tower packing
for cleaning and rescaling. High Pressure cleaning
equipment: shall be provided to assist :Lm descending
operation.

2. Organic Removal.

a. Carbon Adsorption.

\ 1) use Requirements - There are currently :we approaches for the
use of granular activated carbon in wastewater treatment.

a) Activated carbon may be played in a "tertiary" treatment
sequence following conventional primary and biological
treatment. Tertiary treatment processes using carbon range
from secondary effluent treatment with activated carbon
only to systems employing chemical clarification, nutrient
removal, filtration, carbon adsorption and disinfection.

;u 1

b) Activated Carbon may be employed Io a "physical-chemical"
treatment process Io which raw wastewater is treated iN a
primary sedimentation unit: with chemicals prior to carbon
adsorption.

2) Design Criteria - Table VII - 14 presents general design criteria
which should be used in designing carbon aéscrption column using
granular activated carbon.

In-depth discussion of carbon adsorption design is found in
the EPA Technology Transfer publication, "Process Design Manuel
for Carbon Adsorption."

3) General Structural Requirements .

a) Number of Columns - A minimum of two columns (or pairs of
columns) shall be provided co assure adequate treatment with
one column (or pair of columns) our of service for repairs.

b) Gravity vs. Pressure - Either gravity or pressure carbon
colors will be acceptable.

=) Flow Distribution and Collection Requirements - The columns
shall be designed to assure good distribution and collection
of the water at the inlet and outlet of the carbon column.
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3.9
Flow rate/column (GPM/SF)

Average

2-hour peak a

3-6
s-15

7.5-3030

30

Retention Time (Total Treatment)

(minutes)

Low quality (COD 28 m8/1)

High quality (COD 20 mg./1)

s~zaa - 1 oBed Death (Fe-et!

Carbon Size (mesh size granules)

12:44)
8 x3D.ar
12:40

Backwash Freaueno;

Headless (fees)

Minimum

6

once daily

3

5 - 1 0

3-5
5

Air Backwash

Rate (Edin/sf)

Duration Time (minute-sl

Water Backwash (gprrVst) 14-18
1s-zo

15-zo
15.29
15 - to

1.0

15 ¢ ZD

0_5 lb

1.0

0.5

Carbon Caoacixy (lb CoD/2b Carbon)

High quality e§f!uen!

Law quality effluent

Tertiary system

Parameter Downilow Upfiow

Table VH - 14
Recommended Carbon Adsorption Design

Criteria
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In open columns of design similar to gravity filters,
the backwash collection troughs shall be covered with a
screen no prevent loss of carbon during backwash.

s

d) Depth to Diameter Ratio - With good design of the flow dis-
tribution and collection system, the depth to diameter ratio
is not critical but should- not be less than ll.

n Columns using the media as a means of flow i'stfiELiti'6n
should be designed with a depth to diameter ratio greater ..
than 4:1 co prevent short circuiting.

4)
I

Carbon Regeoeration - Since organic saturation of carbon beds
occurs, the Engineer should investigate the feasibility of
carbon regeneration. The best means of restoring the adsorptive
capacity of carbon is by thermal regeneration. By heating the
carbon in a multiple hearth incinerator at temperatures of 1650°
to l750°F and providing a low oxygen steam.atmosphere,-carbon-
can be restored to near virgin adsorptive ca3acity_3;th only
10 - 15 per cent burning and attrition loss. The Engineer should
design these systems with the aid of the multiple hearth incin-
erator manufacturers. .

J ¢ FILTRATION •

There are a ounmber of different types of 'filters using salad. another media
that can be used to improve :he quality of the sewage treatment plant effluent.
The size of the waste treatment facility and the quantity of flow to be filtered
will` dictate which type would be mast suitable. " .

Figuration devices are generally gravity fed or pressure fed vessels .

1. Gravity Filters..

a . use Requiranents - Gravity filters are classified
slow filters. and. rapid filters.

as Mnermiccenc

Intermittent filtration is generally used in smaller plants for
effluent polishing. Rapid filtration is generally used in inter-4 ` .
mediate to large facilities for suspended solids removal and effluent
polishing.

b. Nmwuber of suits - Intermittent gravity filters shall be designed in
duplicate to provide for maintenance and continuous treatment while
one it is out of service.

The rapid race filter systems shall be designed to provide a
total filtration capacity equal to the maximum anticipated flow with
at least one of the largest filters out of service. In no case shall
less than two (2) filters be provided. Consideration will be given
to automatic backwash systems on plants less than 250,000 god capacity
which briefly (<l5 minutes) interrupt the filten operatioo during
backwash.
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44'-1 w
1/5'-36°

W_%l

12'
6'

6'

24"

Bottom (Layer 1)

Layer #2

Layer as

Sand E.$.-.3to.Smm
LLC.-Iessth:n3.5

¢:. Igternintant Sand Filtration.

1) Design Loading - The surface loading rate of biologically :reared
effluents shall of: ezceeé. 800,000 god per acre.

2) fredia - The media shall consist: of sand and gravel which is clean
graded. The media shall be placed in a nainiammmm of 3 layers of
gravel, topped. with a layer of  sand, as requirezi by Table viz -
15.

The layer of gravel around :he \:nderdi:a1.na shall be placed
:a a depth' of ac least 6 iNches aver :ha cop of :he uzoderdraias.

Layer M¢edia S'ae Depth

l

__-..~
. Table VH - 15 .

intermittent Sand Filter Media
Requirements

3) Dosing.

a) Volxmn - A dosing tank shall be provided. such that the filter
bed.w:L11 Ba covered :ca a depth of 2 to 4 joshes by each dose.

b) Siphon - "'.L.'1e sigher: shall have a discharge capacity, ac ruini-
nnza head, an least 100 per cent Io excess of the u:a~r*m'n rata
of inflow ca the dosing tank and, ac average head, ac least
1 cubic fact per .second pea: 5000 square fee: of each filter bed.

=) Siphon. Discharge Lines - The siphon discharge lines Ur: the
bed: shall have sufficient capacity to permit the full raced.
discharge of the siphcos through the drawing head range.

4) Distriburialn and Ilnderdrains.

a) Arrangement - Troughs or piping used for distribution of the
secondary ef8.ue::t over the 5459: surface should be so
locacai :.teaL: the mazdmmn lateral travel is not unre :ban 20
feet. Provisions should be nzade ac each discharge port for
adjustment cf the flaw.

b) Splash Slabs
discharge.

- Splash slabs a:e required oz each paint of

Vu Q 6-5



¢) Drain - A drain opening from troughs or discharge piping
shall be required .

4

d) Hnderdrains - Open jointed or perforated vitrified. clay,
concrete, or PVC pipe may be used for the uhderdraios. The
piping shall be sloped to the outlet and shall be spaced
not more than 10 feet between center.

The soil base of the filters shall be sloped co the
underlain. trenches. Asphalt or other impervious materials
are acceptable base alternatives and may be required to
protect the ground water quality.

-d.. Rapid Rate Filtration.

1> Design. Loading - Table VII - 16 gives the tabulation of recommended
design criteria for the rapid rate gravity filter as related to
media employed.

2) Basin Configuration.

a) Length, Width, and Depth - The rapid filters are usually
rectangular in shape with a length to width ratio of-.1._,-Z5 to
1.0. .

The depth of the filter unit should be as shallow as
possible and he controlled by the minimum permissible distance
from filter bottom' to freeboard required above the wash water
trough or by the maximum operating head of the filter. The
overall depth of a- filter unit is generally in excess of 8
feet.

b) Wash Water Troughs - Wash water troughs shall be arranged so
that the horizontal flow distance is less than 3 feet for any
one gutter. The edge-to-edge distances of parallel gutters
should therefore not exceed 6 feet.

All troughs shall be set at the same elevation with. over-
flow weirs along gutter edges by level.

The trough weir shall be located so that loss of sand
during backwash will be minimized. The bottom of the wash
water trough shall be at least 12 inches above the unexpended
bed.

c) Filter Underdrainage - Filter 1mde':drains shall be placed in
a manner such that the rate of removal of filtered water be
uniform over the entire filter bottom and cho: the backwash.
water be distributed uniformly.

d) Rate Controllers - All filtration units shall be equipped
with suitable rate control devices for providing a constant
rate or variable declining rate to the unit.
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Sin!l€-medi;
"Sand:

Depth, in.

Effective Size, mm.

Uniformity Coefficient

10-36
0.5-0.5
1.2~1.8

24

0.5

1.6
Wamion Race. rpm/sf 12~5 3
Waxes' Backwash Rare, rpm/sf

(minimum 50% Bed Expansion)
151z-1s

Air Backwash Rate. scum/sf 3 . 5 3

Dual-Medium
Anthracite:

Depth, in.

Effective Size. mm.

Uniformity Coefficient

18

1 2
1.5

8~24
o.a-z.o
1.4»1.B

"Sa'nd:

Depth, in.
Effective Size, mm.

Uniformity Coeffidem

12

o.s

1.4

10-24
0.3~0.8
1.2-1.6

-F§ti'axian Rare. gpnvsf z - 1 o 5
` Wafer Badtwash Rare. rpm/sf 13-1s 15

3 - 5'Air Backwash Rare. scum/sf 3I

Multi-Medium
'Knxhradre

Depth, in.

Effective Size. mm.

Unifocmiry Coefficient

e-zo
1.9-2.0
1.4-1.8

15

1.4

1.5
- Siiadz

Depth, in.

Zffeczilne Size, mm.
Uniformity Coeffidem

a Q 16

0.4 o 0.8

1.2 41 1.5

12

o.s

1.4
Gannet

Depth, in.

Effective Size, mm.
Uniformity Coefficient

2-4
0_2.0_5

3

0.3

1.0
Filtration Rare, 8pm/sf z - 1 2 A

o
Water Backwash Rate. gpnvsf 1513-20
'Air Backwash Rate.sci/sf 3 . 5 3

44

-

-

Characteristic

Tqivle VII - 16
Recommended Design C:iten° a

Rapid Rate Gravity Filter

Range
Value

Typical

4
1

I;

3:

1

\

1 1

I

0

I
l
;

an

f
s

• ¢
- l

¢

-

8~

I
i
I . .

-

'|.

4
I
r

VII Q é7
I

A I
1

I

I
I

rl

I
s



2.5

4.2

10.9

12.o

129

6.0

lnfiuem

Effluent

Revth

Badcwash

Surface Wash

Badcwah Waste

1.3

2.1

8.0

8.0

an

4.o

Vdodty (fps)
Min. Max.

.|

Filter Pipe

Table VII - IN
Recommended Velocities for Filtration

Piping

e) Back Wash Water System - Ali rapid filtration units shall
be equipped with an air scour or mechanical scour method
for filter cleaning ac 50 per cent bevy expansion.

f> Recouuzmueoded Pipe Ve.Lo¢:itieS - Average and znaadmm flow
velocity guides for sizing Qipingon fi l ter plants are
cabulaced in Table VII Q 17.

_. 5) . Sgmpliag -- The filter shall be equipped with .samnlins 'pans
or taps ac the loiéc ad discharge.

S).

3) ChlorinatioN - Ccngideration should be given :Q the addition of
chlorine to the filters. .

4) Disposal of Wash Water - Dirt# wa8.h"watéf generated' during back-
wash shall be collected in-a storagebasin.and shall be metered
to the headwords of the waste treat rm: facility or sludge stah-
ilizagipn process.~

num.

The return rate to cheheaworks shall not exceed 15 per
cent of the average design flow 4:14 shall be considered as part
of the hydraulic and organic plan: loading.

2 . P r e s s u r e  F i l t r a t i o n .

a . Use Requirements - Pressure filters are generally used of f3EI1ities
where high. terminal headlosses are expected (15 - 20 it) or where
the additional head will permit flow to pass through downstream units
without repuazrpiog. They are :met commonly used in small-to-medium
sized treatment plants where preananufaetured units 'are economical.

b. Design Criteria - The design criteria for pressure filters follows
t h e  r e c o m m e n d e d  c r i t e r i a  s e c  f o r t h  i n  T a b l e  V I I  -  1 6 .
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E

v

9

l~

c . Basin. Configurations - Pressure filters are generally prenanuiactured
items. Basin sizes. and appurtenant structures should be as recom-
unenlded by the equipment manufacturer.

1

f

The basic operation of the pressure system will follow the
sequence of :he rapid race system. C1==*4"gand backwashing require-
ments are also similar. .

d. Chloritxafzian
f i l t e r s  •

- Consideration should be given co chlorinating the

e . Disposal of Wash Water - Dacy wash water generated during backwash
shall he collected in a storage basin and shall be metered to the
headwords of the waste- creacmenc facility.

I

The recuzn rate co the headwords shall not exceed 15 per' can: of
the average design flaw and shall be considered as part of the
hydraulic and organic plan: loading. .

f .
I
:
4Controls - The pressure filters shall be provided with the necessary

controls co provide automatic operation, lnelualug a 50 per cent bed
expansion backwash. The controls may be based upon pressure differ-
ential or time clock. The piping inlet and. outlet shall be provided
with a pressure gauge. }

Sampling - The filter shall be equipped. with sampling ports or taps
at the :balsa and discharge.

K . WASTFJAT8R LAGOONS AND PONDS l

A  l a g o o n  i s  d e f i n e d  a s  a  d i s c h a r g i n g  r e s e r v o i r  u s e d  f o r  s t a b i l i z i n g  o r  : r e a c -
i n g .  r a w  o r  p a r t i a l l y  t r e a t e d  w a s t e r s a a t e r  b y  n a t u r a l  b i o l o g i c a l  p r o c e s s e s . A pond
i s  de f ined  as a  reservo i r  used  fo r  ho ld ing ,  s to r ing ,  and /o r  t rea t ing  and  d ispos ing
of wastamaater and/or wastewater effluent.

I

1 . Lagoons C 1
5

a . use Requirements - Waste treatment lagoons can be divided into three
basic :apes: 1) aerobic, 2) aerobics-anaerobic, 3) anaerobic .

1:
J
r
1
ITable VII - 18 itanizss the .use requUments of each type and the

estimated effluent characteristics from flaw-through lagoons egressed
in :arms o.f e§f1uen!: suspended solids and influent BODY. The Table
shown: a range of values because the effluent compositico will vary
with lagoon locality ad node of operation.

8
1

b. Design Parameter vs. Lagoon Type - Table VII - 19 gives recommended
design limits for lagoon systems by lagoon carpe. 1

3
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Lagoon Size.
Acres Mal

Call
(

l a 1 ° 10
1.

tolo

Operadan 5eri6 u

Parallel

Series or

Faaaild

Said or

P2rdk'l

Sefiss or

Pinlld Series

_.__Dqe_Lnios1 t i n e . days 4 pa16 u 3 07 2D7- - E u  l  s o

_Depdm ft. 1 4 1.5 43 4 3 I s 3 _ 15 a O 15

ua-I1
u ~ 1 u s as ¢  10.5 5.5 D 9.0I s.s 9 a.s a a - 7 2

Temperature r=nx_e."C co 40 o Q so o .I so 0 l 50 5 ¢ 50

Ogtinuun temp-erazure.
°C

N pa 3 Eu so

B005 Loading,
it/:cie/day

130 z oo 1 s - 1 2 9 is . so an  • l m Zen sao

__.8OQ4 Conversion 4 95M au- as n 95an _to 95 so »  as

Recifgutaxian ve I yes vs k g

Principal Conversion
Pruducxs

Algae. CDS.

bacterial
:ell ensue

Algae. CC2,

bagzerial
pal tissue

CH# bacterial
cel l  xisuc

COTCH4,

bacterial
ceil alisun

CON. CHI*

baczaiai
C2§l sue

Algal Cancenzmion,
mg

ea 0 2nd 440 l m la l to -

AlgaeAlgae Mechanical of
Diffused
Aendon

Primary Oxygen
:curse

Algae Algae

l

•

Parameter High Facuitaiive
Aunbic
rate Aerobic - Anaerobic Anaerobic

.__ - .

I

Table VH - 19 .
Design Criteria - Wastewater Lagoons
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Q

1) Aerobic Lagoon Design - The design of an aerobic lagoon requires
Chan the oxygen resources of the pond be equated to the applied
organic loading. The principal source of oxygen in the aerobic
lagoon is photosynthesis which is governed by solar energy.

4

The yield of oxygen can be estimated with the following
equation:

You' 0¢25¥58V8

where, .

to aryan lela, lb O2/acre/day
z

p n

avg -
oxygenation Eactor
solar radiation, cal/am2-day (varies with latitude)
See Table VII Q z0.

11

The oxygenation factor :Ls` a representation of the ratio of
the oxygen produced to the BOD that will be- satisf ia in the pond.
The use of F of 1.6 will assure BOD removals of from 85 to 90 per
cent •

The organic surface loading. e:xpressed~:Ln lb. B8D/acre/darcan
~be obtains through the following equation;

|I v Q
Lg Q C (T) 80DL*

e t
l a

1.1

*

where,

; a organic loadiNg, lb. BOD/acre/day

cy - conversion factor, 0.226
I

d I pond depth, :Lunches

. t ' retention time, days

BDDL a ultimate BOD, mg/1 ,

By equating oxygen yield to organic loading, the .following
cation results, which can be used in the design of  aerobic
goons:

s FSavg
t BODY

Values of S may be found from Table VII - 20.

For any worst winter and/or summer month in Arizona, a P -
75 should be used for design.

The design procedure shall be to:
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a)
b)
=)
d)

Detzerniihe average Mnmun and maximum solar radiation .
Determine retention times during winter and summer .
Determine lagoon surface area requirements.
Deternuiune organic surface loading. .

2) Aerobic-Anaerobic Lagoon Design. -- Proper design of aerobic-
anaerobic lagoons requires consideration o f :

a)
b)
4)
d)
e)

BED removal characteristics
biological oxygen requirements
oxygen transfer
basin geometry ,
sludge production

Tfellesign of the aerobic-anaerobic lagoon. is based upon the
przhneiple of the BCD mass balance for a lagoon operating at
steady state conditions .

lb Bon reanowal/day - lb Benin/aay - lb 8onout/day

-Assunmning that loss or gain of water in evaparatzion, percola-
tion, and precipitation is smlall and can be neglected, the mass
balance equation can be written m~etheunac:Lr:a1ly as

iv .- cit seq
where,

M a BOD removal rate, pounds per day

vi ' lagoon volume, gallons .
Q =~ flow rate of sewage, nam

Ci - 80D1n, pounds

Ce 'I 80Nout' pounds

A11 BOD is 5-day, 20°C.

Loa I

The power required to surface Unix the aerobic-anaerobic
lagoon may be from atmospheric conditions or mechanical aeration.
In either case the efficiency of BOD r vol based upon Eirst-
order kinet ics is:

g .
s a _ too

+Ci 1 KtcZ r 1.48 vol 100

where 9

:Cr =»  BOD removal rate coefficient: at temperature T (° C)

n - retention time, days

Since :he designer generally knows the percentage of removal
desired and wishes to solve for the retention time necessary to
achieve this removal, the. equation is rearranged :
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:~ved
(100 - Z ran:aved)K.r

value of. 0.25
lagiaos treating detest

(K20) should be useful for design of
wastes

Since K... varies with temperature, the reaction rate must be
converted to the rate constant of the system under design accord
in to the equasian

K'r'Kzo°

(domestic waste only)

e i 1.osa
:uperature (°C) of designed' system
Tate constant at T"C

The lagoon. ay-scam must also be designed as a reactor with
a::;!.a1 dispersion, first--order Edoecios, and arbitrary entrance
and cooditious

Figure VII - 18 shows a plan of BOD removal for a:d.al disbar
Sian. factors varying from zero (0) for an ideal plug-flow reactor
:o infinity ©°) for a complete-ai: reactor. Lagoon.: should be
designed Easing dispersion factors of 0~.l co 2.0. It is recoun-
mended cho: a d - 1,0 he used for acnsosphario oxygen- transfer ac
shallow depths (3.0 feet) -and cho: a d I 0.5 be used Io the
design of mechanically aerated lagoon: of depths in the order of
6 feet. Lagoons deeper :Han 10 fee: should use a d == 0.0625

The design praceduze shall be co

a) based upon the lagoon depth and loading character sci
select the dispersion factor

b) from Figure VII - 18, determine :he value of n for the
selected dispersion factor and :he desired efficiency

c) determine the winter and so::mez°  reaction rate constants

cl) determine the winter and sunzme acencion times

e) determine the lagoon volume and surface area requirements
summer and winner

Determine the horsepower requirements for surface aeration
Check the horsepower :Lnput to. determine if complete mixing
will occur. Note: Como' eta mixing should out occur :Lm a
properly designed aerobic-anaerobic lagoon
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Anaerobic Lagoon Design - Anaerobic lagoon should be designed
a The anaero-

bi: lagoon is essentiaLly a large Imheaced unmixed. digester;
therefore, the basic design should follow that Eound in the an-
aerobic digestion design criteria in Section L.

rising the basic principles of anaerobic digestion. l
l,

c . Industrial Wastes at Due consideration shall he given co the type
and affects cf industrial wastes on the treatment: process .

3

r
. l

1:1.

d. General Design. Features . 1 .

1) Multiple Units - Multiple cells designed no permit both series
and parallel operation are required for all installations.
This flexibility is desirable when. loadings are light or when
a cum~ ~unity is installing a new sewer system, since in the period
preceding substantial connections, the entire discharge can be
put into a single cell, thus facilitating the paint="="fe of
satisfactory water levels. In addition, when a low algae content
in the effluent is desired, the tells may be advantageously
operated in parallel during fall, winter, and spring when algae
development is less intensive and in series during the summer
months. Series operation is also beneficial where a high level
of BOD or coliform removal is important.

j-

. ;|

lWhere a. greater degree of creaemeuc is necessary Er desirable,
or more- cells in series may be added no the primary cell. The
primary cell, when designed' rd: Series operation.,lshau1d be
designed to 'r:and.le the maximum loading.

l\

J

2)
g
E

I

i
J

Lagoon Shape - The shape of. aLll cells should be such cho: :here
are no narrow or elongated portions. Round, square, or rectangu-
lar cells MG a length not exceeding 3 times the width are con-
.sidered 'Mac desirable. Bikes Should be rounded at camera co
minimize aeexmdatians of floating materials .

*

3) Lagoon Construction Details.

a)

sufficiently to fores a stable structure.

Emb="\¥'*~=" c s  a n d .  D i k e s  -  E m b a n k z m e n c s  a r a d  d i k e s  s ' a a l l  b e  c o n -
s t r u c t e d o f  z ' e l a i : : L v e l y  i m p e r v i o u s  m a t e r i a l s  a n d .  c o m p a c t e d

Soils with a
pezmeabilitjr coefficient: ranging from 10-2 co lo-4 ctn/sec
are considered to be relatively impervious. Vegetation .
should he renxoved from the area upon which :he emhanbnenc
is to  be p laced.

The usinisnann enmbsnlnneaoc top width shat be 8 fee: co
permit access of maintenance vehicles. Lesser Cop widths
will be czmsicieree* far barns where vehicles will not enter.

f.
1

Inside and outside embankment slopes shall not he
steeper than 3 horMuz:ncal to 1 vertical rimless sgfficienr
erosion proceczien is given embaolurneuns . I1

X
Ezzbankczezzn slopes should rec be flatter than:

R f  _ 77
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(1) loner - 4 horizontal to 1 vertical. Flatter slopes
are sometimes specified for larger installations
because of wave action. buthave the disadvantage of
added shallow areas conducive No emergent: vegetation.

(2) Outer - sufficient to prevent significant volumes of
surface water from entering the lagoons.

b) Freeboard - Minima freeboard shall be 3 feet .

c) Depth - Minimmnnn anal maximum depths shall be as allowed in
Table VII an 19 C

.Dr Seeding - Embankments shall he seeded from the exterior
berm toe to 1 foot above the lagoon high water line measured
on the dike slope. Perennial type, low growing, spreading
grasses than withstand erosion and can be kept mowed are
most satisfacotry for seeding of embankments. In general,
alfalfa and other long-rooted crops should not be used in
seeding, since the roots of. this type plant are apt to
im~air the water holding efficiency of the dikes. Additional
protection for embankments (riprap) may be necessary where
the dikes are subject to erosion due to flooding of an
adjaeeot watercourse or internal wave action.

e ) Vegetation Control - A method shall be specified which will
.prevent vegetation growth over :he bottom of the lagoon and~
up to 1 foot above the water line on the dikes .

f ) Emhanlcmant Compaction - Embankment of earth material shall
be places in horizontal layers not exceeding 8 inches in
loose measurement and compacted as follows:

<1> Where eunbanlcnments 5 fee: or less in height are to be
constructed, the top 6 inches of the ground on which
the embankment material is co be placed shall be com-

' pacted to a density of  not less than 90 per cent of
the maxzbmcumm density.

(2) Embankment material shall be compacted.to a density of
not less Chan 95 per dent of muaximzm density.

4) lagoon BOttom - The lagoon bottom shall be as level as possible
except ac the discharge of  the inlet. Finished elevations should
not be mere than 3 inches from, the average elevation. of the
bottom. Shallow or feathering f ringe areas usually result  in
locally unsatisfactory condit ions .

The bottom shall be cleared of vegetation and debris .
Organic material thus removed shall not be used in the dike
core construction. However, suitable topsoil relatively free
of debris may be used as cover material on the outer slopes of
the embankment.
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Thesoil formation or structure of the bottom should be
relatively tight to avoid excessive liquid loss due to perco-
lation or seepage. Soil borings and tests to .determine the
characteristics of surface soil and subsoil shall be made a
part of pre14"4"=r? surveys to select lagoon sites. Gravel
and limestone areas may be used only where the lagoon system
is properly lined.

l

5
I

I

The ability to oaintaia a satisfactory water level in the
lagoons is one of the ms important aspects of design.
Removal of pa:-ous topsoil and proper compaction of subsoil
improves the waterholding characteristics of the bottom.
RemoVal of porous areas, such as gravel or sandy packets, and
replacement with well-compacted clay or other suitable material
:nay he required. I

When the wastewater contains toxic substances' where :he
possibility of ground. water contamination exists; or where the
soil. percolation :ace is less than 60 minutes per inch, sealing
of the lagoon bottom with a clay blanket, bentonite, at other
sealing material shall be required.

I

Supplementary field survey Dana including soil bearings, and
percolation :e:st3g shall be suhminsed no the Department with
the final design. report for approval,

I

1
1

J

L

5) Influent Lines - All types of pipe used .in design shall have
established ASTM, ANSI, or NsFstandar:Ls of manufacture.

Influaoc lines should be located a.Loog the boccsm of the
lagoon so cho: the too of the pipe is just below the average

This line can be placed at

y

1
(

/

elewacicn of the lagoon bot*om.
zero grade.

Z

i
L

The discharge point of the influent line co a single called
lagoon shall-be placed and positioned no minimize short circuit-
ing of the raw wastewater. Each cell of a m~ ~ltiple called lagoon
operated in parallel should have its own near center inlet, but
this does of: apply ca :hose cells following the primary cell
when series operation alone is used. Influent lines or inter-
connecting piping to secondary cells of m~ ~ltiple celled lagoons
operated in series may consist of pipes through the separating
dikes. Influent lines to rectangular lagoons should terminate
at approximately the third point farthest from the outlet struc-
ture. The effluent piping should be located to minimize short~
circuiting within the lagoon.

(
5

The inlet: line shall discharge horizontally into a shallow,
saucer-shaped deuressian. The deon Qt t;l1e ienreeeign sha ll  b e
oat more than the diameter of :he influent pipe plus~l foot.

I
I

1.
I
t

3

'Ehe end of the discharge line should res: on a suitable coo.-
:rata apron with a minimum size of 2 fee: square.

I
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6) Manholes - A uuaohole shall be installed at the terminus of the
outfall line or force main and Shall be located as close to the
dike as topography permits, and its invert should be ac least
6 inches above the maxizanm operating level of the lagoon to
provide sufficient hydraulirfhead without surohargiog the manhole.

Manholes which accept flow from force mains
proper energy dissipation of the incoming waste.

should provide

7) Overflow Structures and Intercoooecting Piping - Intertoonettiog
piping and overflows should be of cast iron pipe or corrugated
metal pipe. of ample .size. Plastic pipe w i l l not be allowed due
to solar radiation deterioration of material .

Overflow structures should consist of a manhole or box equip-
ped with multiple-valved lagoon drawoff lines or an adjustable
overflow device so that the liquid level of the lagoon can be
adjusted to permit operational flexibil i ty. The drawoff lines
or overflow devices shall be designed to operate at maxinnunnm of
1 foot intervals. The lowest of the drawoff lines of such
structure should be 12 inches off the bottom to control eroding
velocities and to avoid pickup of bottom deposits. The overflow
from the lagoon shall be taken 6 inches below the water surface
to release the best effluent and insure retention of floating
solids. The structure should also have provisions for draining
the lagoons.

When. possible, the outlet structure. should be located on the
windward side to prevent short circuiting. Consideration must .
be given :Lm the design of all structures to protect against
freezing or ice damage under winter conditionS. All overflow
structures shall Have access platforms as required.

8) Interconnecting Piping - Interconnecting piping for m~~ltiple
unit installations operated in series shall be valved or provided
with other arrangements to regulate flow between structures and
permit flexible depth control. The interconnecting pipe to the
secondary cell should discharge horizontally near the lagoon
bottom to minimize need for erosion control measures and should
be located as near the dividing dike as construction permits.

\

9) Flow Measurement - Provisions for flow measuranent shall be
provided on the inlet and. outlet.

10) Depth Control - The Engineer shall make provision for depth con-
trol of the lagoon system.

Optima liquid depth is influenced co a degree by lagoon
area since circulation :Lm larger installations permits greater
liquid depths. The basic plan of operation may also influence
depth.
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Facilities to permit operation at selected depths between
:he limits shown Io Tabla VII - 19 are required for operational
flexibility. 'vihere winter operation is desirable, the operating
level can be lowered before ice formation and gradually increased
to its maximum depth by retention of~wMter flows. In the
spring, the level can be lowered to any desired depth at the time
surface nroff and dQ.u:ion water are generally at a mzaxixmm.
Shallow operation can be maintained during the spring with gen-
erally increased depths to discourage anergent vegetation. In
the fall, the levels can be lowered and again 'oe ready for reten-
tion of winter storage-.

4

i

4
P

.

'Q
I

a . Lagoon Recirculation - Lagoon recirculation involves innerla8oon and
ionralagooo. recirculation as opposed to mechanical H* ng in the
lagoon cell. The effluents from lagoon. cells are pixed. with the
ianflumc to the cells. In incralagoon recirculation, effluent from
a. single cell is recurved co :he :Lnfluenn co than cell. In inter-
lagoon. recirculation, effluent: from another is returned and. mixed
with influent co the lagoon.

I

. Bach methods return act*ve algal cells to :he feed area no provide
photosynthetic oxygen for satisfaction of the organic load. Intra-
lagoon recirculation allows the lagoon co gain some of the advantages
that a completely mixed envtonmmt would provide if it were possible .
Io a lagoon. It helps prevent odors and. an~aerob:L°: conditions in the
feed zone of the lagoon. - .

. r

I

*4
. If

. L

z
}

One objective of recirculation in the ser'ies- anangment is to
decrease the organic loading in :he first' cell of :he series. ¥ih:lle
the loading per unit sur'ace' is no: reduced by this configuration,
the retention time of the liquid is reduced. The method attempts no
flush Chi influent through the lagoon faster than it weld. travel
'without recirculation. The hydraulic retention time c' the influent
and recycled liquid in the first, most heavily loaded lagoon in the
series system is:

vc
(1 r)F''I. Er

1

'H/F '
E
r

4
)
l _

1

where v is the volume of lagoon cell; F' is the influent flow race;
r, or , is the recycle ratio; and R is the recycle flow race.
R generally varies from 0.5 co 2.0 F'av8.

Another advantage of recirculation in the series configuration
is :her the BDD5 in the mixture entering the lagoon is reduced, and.
is given by the expression:

sin
l + r

S -
m

a 983 1

where Sm is the BCD of the mixture, SO is the effluent BOD from the
third cell, and Sin :Is the iofluat BODY.. Thus, Sm would Ea only 20
per-cent of Sin with a 4:1 recycle ratio, as SO would be negligible in
almost a l l cases. Thus, the application. of organic load in the lagoon

I

4
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is spread more evenly throughout the lagoons, and organic loading
and odor generation near the feed points are less. Recirculation
in the series mode has been used no reduce odors ;f.u tiiose cases where
the first lagoon is anaerobic.,

The parallel configuration more effectively reduces lagoon load-
ings than does the series configuration, because the mixture of
influent isspread evenly across all lagoons instead of the first
cel l  in a series. Recirculation has the same benefits in both
configurations.

Recirculatiau usually is accomplished with high-volume, low-
head propeller prmaps. Design of the pumping system shall be in
accordance w-ich the requirements in Section n. Siphon breaks shall
be provided to insure positive backflow protection.

Lagoon configuration should allow full use of the wetted cell
area. Transfer inlets and outlets should be located to elizzzxinate
dead spots and short circuiting Chan may be detrimental co photo-
synthetic processes. Wind directions should be studied, and
transfer outlets located to prevent dead pockets where scmnn will
tend to acczmnlate. .

f . Algae Removal - Specific attention shall be given to removing algae
from wastewater lagoon effluents. Acceptable methods for achieving
algae removal include:

1) Dissolved Air Flotation - Dissolved air flotation is a feasible
alternative when coagulating chemicals are employed with the
operation.
from 125 co 300 mg/1. Overflow 4.0 gallons
per minute per square foot, while to
17 minutes.
ac pressures between 35 and 70 psig.
ranges from 0.05 to 0.10.

Alum is the primary coagirlanc used at doses ranging
rates vary from 1.3 co _

retention times vary from 8
Pressurized recycle ranges from 25 no 100 per cent

Air to sol ids rat io general ly

2) Centrifugation - Successful algae removal has been achieved by
using the centrifugation operation without coagulants. 80 - 90
per cent ranoval can be achieved on effluent SS of 200 mg/1.

3)

Doses range from 45 co 500 mg/1.

Coagulation-Flocculation-Sedimentation - High efficiency of algae
removal can be achieved using the coagulation-Elocculation-clarif-
ication operation. Alum is generally used as the primary coagulant.

Overflow rates for the sedimenta-
tion basins range from 0.2 to 0.8 gpm/fn2. Tubular settlers have
allowed the loading rate co increase to 2.0 - 2.5 rpm/sf. Hydraulic
retention times range from 3 no 4 hours for conventional clarifica-
tion. The flocculation tank design will require retention times
of 25 minutes with a G value of 36 to 51 per second. Underflows
from the clarifier are generally 1.0 to 1.5 per cent by weight.
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» Coagu.la2:iari~C1arif:I.cation Followed by Filtration - The applica-
t i on  o f  po l i sh ing  c l a r i f i ca t i on  ef f l uent  w i l l  r esu l t  i n  ef f l uent
solids less than 10 m8/1.
media filters will range from 2.0 gpm/it2 to

Loading races of rapid sand. or multi-
5_5 rpm/ftz.

Iotenaitceuc Sand Filtration - Intennitcenc sand filtration is
also an acceptable algae removal alternative. Feed as concentra-
tions of 72 mg/1 have been reduced co 4 mg/1 with loading roses
ranging from 4.6 to 9.2 gpdpsf.

Slow Rack Filter - '&e upflow submerged rock filter has been
found ca be an effective means of algae reanaval. A 24-hour
hydraulic retention ti:e an a surface loading :ace of 0.008 rpm/
ftp has been used. The min may be sized using 27 f:3 of filter
volume for 100 gpcpd. River mm gravel berseen 1/2 to 2 Mcbes
and crusher rack bevaeen 2 - 3 riches may be used as .the filter
media. The swan may be desired co provide a hydraulic flow ,
range between 3 no 7 g£ lous per day per cubic fee: of submerged
filter volume. »

Other Fethods - Other mechodé  ouch as fill-draw ponds, acc. will
be considered in accordance with the requirements of Chapter III.

In all cases, it is recoameoded than pilot studies be eau-
ployed ca establish design cr iter ia for the faci l ity imdej: design.

°cud.s .

a.. Use Requirements and
cacagories:

Classification - Ponds are classified into three

1)
2)
3)

evaporation
percolation
effluent holding

The evaporation pond may be used for raw sewage or sewage ef'lue:1t.
The percolation Anni effluent holding pond shall only be applied ca
wastewater effluent.

b . Design Parameters vs. Pond Type.

1) Evaporation Ponds - Evaporation ponds shall be designed using the
evaporation data established by Figure 'TII - 19 and Figure VII
20. Since localized conditions are out showN Io Figure WI - 28,
the Engineer shall make necessary adjustments based upon elevation.
The pond shall be designed such that periods of high evaporation
cho. 'be znainta8fd. in one basin with subsequent basins in series
'winch will absorb the flow in periods of low evaporation.

Evaporation panda shall be designed using the principles of
ESSS balance.

Qm

'cut

Qevapnration Qprecipitzation

I
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Since evaporation ponds are designed based; upon surface area
requirements, the depth of the pond is z;o:l.:::portaot. The evapora-
tion ponds shall be sealed with good, liners, soil cement, asphaltic
material, clay compounds, or other approved sealing methods .

. "I

In
.

I2

33
3

z) Percolation Ponds - Peroolacion ponds Shall oat be usedfor efflu-
eo.: disposal where :he possibility of ground water contamination
e:::Lsts. The Engineer siaall submit data showing the impact: on :he
ground wars using the percolation method.

38

if
3:

The percolation. pond shall be designed, using principles of
mass balance.

41
g,

-
Qevaporaticn

a l

Qprecipinacien -t- Qperco lotion
l
I
:

l
I'

J

.

4

. The Engineer shall provide percolation data ac the elevation
of the pond flea: cc substantiate design criteria. The percola-
tian Dana shall be established in a manner which uses only the

wbotzom area of the yes: hole. The, Eogioeer shall provide the
proper ouxnber of percolation nests and boring logs, the derailed
boring. logs, and data regarding location of ground water Cab'e
as specified in Sngineering Bulletin Mo. 19.

x
I

1.
4

2 .

.I
. Special ansanczhou shall be given to the existing so£. condi-

:ions and soil chemistry related to the increase of salinity con-
oentratiou and its affect on the soil and its ability to provide
stable percolation. . . li.

.

Frovisions shall he made :Lr-i pond. conscrzmtzian co temporarily
drain one cell as scarify and renew the Boston: surface area without
:Lo1:errug:ing operation. of the pond system. .

if(.

3) Effluent Holding Basins - Effluent holding basins shall he de-
signed. for the full retention inteodeé;-and shall be provided with
.an anergency overflow. The basin may be earthen (sealed or Up
sealed.) , concrete or constructed of other suitable materials of
construction.

;

/i
When the wastewater contains toxic substances; where the possi-

bility of ground ware: contamination exists; or where the soil
percolation rate is less than 60 :minutes per itchy sealing of :he
lagoon bottom with a clay blanket,~bentaoite, at other sealing
nattrial shall be required.

In
I,

I,
V.

<:. General Features .
n

I ,

11
.

l .l

1) Pond-Bike Construction.

a) Pond. Dikes shall be constructed with a mzlnunn 3:1 slope
unless indicated. otherwise in this Bulletin.

W
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Pond Type Minimum Depth Maximum Depth

\ I Evaporarxon

1 Effluent

1... "RP" Waste

3

3

"3

3

a

a
is

Percolation
Eff luent  Holding

I
. Table VH - 21

RecommeNded Pond Operating Depths

T h e  d i k e s  s h a l l  b e  p r o t e c t e d  a g a i n s t  w a v e  a c c i o o
e r o s i o n  f r o m  a n  l e a s t  1  f o n t  b e l o w  t h e  m c t n i z z m m  w a t e r
s u r f a c e  c o  a c  l e a s e  1  f o o t  a b o v e  t h e  u m a x i n m m n n  a c e r  s u r f a c e .

b) The :op of  the dike shall  be an least 8 feet Io width.
1

\
i

c) Minimum freeboard shall be 3 ieec.

2) Pond Depth -
type pond is

The minizmm and unaximzm depths recommended for each
tabulated in Table VII - 21 .

3) Multiple Units - Consideration should 'be given no assuring opera-
tonal flexibility by providing multiple pond cells connected
in parallel and series. The design shall be such :hat any unit
may be r red from operation without interrupting treatment. ..Lia: l

4)
I

Pond. Shape - The shape of all cells should 'be such than there .
are no narrow or elongated. portions. Round, square, or rectang-
ular ponds with a. length not exceeding 3 times the width are con-
sidered most desirable. Dikes should be rounded ac corners co
minimize accxmu.1a::Lons of floating materials.

5) Influent: Lines-Airy generally accepted. material for underground
sewer construction shall be used for the influaztz l ine co the

'pond. The macerial saected should be adapted no local conditions.

4

A manhole shall be installed an the terminus of the outfall
line or the force main and shall be located as close co the dike
as topography permits, and its invert should be at least 6 inches
*above the maximum operating leve lof the pond to provide suffic-
:Lent hydraulic head without surcharging the manhole-

Influent lines should be located along the bottom of the pond
so that the top of the pipe is just below the average elevation
of the pond bottom. This line can be placed at zero grade.

5
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r

i

The :L::r1.e1: line of :aw waste evaporative ponds shall dis-
charge horizontally infs a shallow, saucer-shaped depression.
The depth of '.:he depression shall be not mis :Han the dia-
meter of the izzfluent give. plus l foot. i

{

it.

The and of the discharge line should rest on a suitable
concrete apron with a minim size. of z fee: square.

$46) Flaw Measuramen: - Pravisiaus to: Elbow zeasuresnnt should be
.gruvided on :he inlet.

3. Cther Requirements.
II

t
I.

a . Pond. Ar Lagoon Sealing - Ponds or lagoons may be sealed by chemical
or geological means such as sail c ent, asphaltic products, .
special chemicals which seal the pond or lagoon, or by bentonite.
clay/soi l  mixture.

I
I

.

1

In some cases, these methods should °=l7 be played where a
constant: level in the peed; or lagcon w:LILl be maintained .

ll

. The Engineer should consul: Lbe manufacturer of the product
and/ora soils egginearing laboratory for the proper soil/csnenr
ratio, chemical/ac:LT. ratio, barclay/soil ratio in each garricular
application..

}
l
I.

I 1
1 .The side slope requirement shall be 3:1 ratio u:a*4"u1m i n  a l l

cases where chemical or genlagical sealants are employed.
J

b. 1141Pond I.i===i=s - Where plastic or rubber liners are employed :u seal
ponds Cr lagoons, theliner shall be nd: less :Han 20 ails in
thickness. and should preferably be 40. ad's. Exposed liver mater-
ials shall be selected to provide minimum deterioration.

1

The liners shall extend over the freeboard of the ponds or
lagoons, and a positive seal shall be provided an all points requir-
ins a b1:eek~:Ln the pond. lining.

\

In .
I,lI,

8

The use of pond Linus .may enable the Engineer to provide a
side slope of Greece: than 3:1 depending upon soil conditions.
such cases, soils reports shall Ive submitted no the Department
'verifying the ability of :ha soil co nmazlntain such a slope.

A positive means of tiedown of the line: around the :op peri-
phery shall be included in the design. of the liner application. (

4

g
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0.1 - 0.2

10 _ 15

SD

0.02-0.05

30-90

sn-7o

Loading-(lb VS destroyed/ft' day)

Retention Time (days)

vgiagile Solids Reduction (96)

q Y

L . SLUDGE s'rA8IL1zAx1on.

Digestion, either aerobic or anaerobic, is a means of stabilizing waste
solids by long :arm retention., thereby reducing the BOD and destroying volatile
s o l i d s .

1. Anaerobic Digestion.

a . Design Criteria - Recameudei lnpéklixigg. and retention times for
heated digestszs are tabulatédi:l" Table. VII - 22.

b. General Structural Requirements.

1) Msxltiple Unfits - Multiple tanks are recommended. Where a single
digestion tank is used, it is desirable to have a lagoon or
storage tank for emergency use so that the took may be taken
out of service without unduly interrupting plant operations.

Provision for sludge storage and supernatant separation
in an additional it maybe required, depending on raw sludge
concentration and disposal methods for sludge and supernatant .

2) Depth - The proportion of depth to diameter should be such as
to allow for the formation. of a reasonable depth of supernatant
liquor. Depths oarmnally range from 15 to 30 feet side water
depth. .

I

3) Maintenance Provisions - To facilitate anptyiog, cleaning, and
maintenance, the following features are desirable'

a) Slope - The tank bottom shall slope to drain toward the
withdrawal pipe. Generally, the bottom slopes are l vertical
co 6 or more horizontal.

Conventional
Single Stage
(Unmixed)

nm Stage
High-Rate

(Complete Mixing)

Table VH Q 22
Recommended Anaerobic Digestion

Design Criteria
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4

5.

1

i

b) Access Manholes - At least 2 access nsanholes shall be
provided in the tap of the tank in addition to the gas
dome. One opening should. preferably be large enough no
permit the use of mechanical equipuuenc no reanove grit
and sand. A saparace side wall manhole shall be provided.

g1

?

L.
3

<=) Cleanouts - Cleansers shall be provided on the sludge
inlets and outlets, sludge recirculation l ines, and other
piping which may be subject to plugging.

4) Sludge Inlet and Outlets - multiple sludge inlets and draw-
offs and, where used, multiple recirculation suction and dis-
charge points to facilitate flexible operation and effective
mixing of the digester contents shall be provided unless ade-
quate mixing facilities are provided within the digester.
Coe inlet should dischar3e.above the liquid level and be
located at apgrcximately the center of the tank to assist in
scum breakup. Raw sludge inlet discharge points shall be so
located as to minimize short circuiting to the supernatant
draw~off.

ll;

5) 9
1

Tank Capacity - In recent years, a. number of modifications cs
the cou.va.f::Lcual anaerobic sludge digestion process have been
developed, especially in the area coumuooly Emown as "high race
digestion". Design st:=1--4a1.'ds, operating data and experience
are acc we$LIL established Io: some of these modifications. This
should be considered :In the Selection and design of the process
nzdificatian.

. W

The canal digestion tack capacity should be detez'*.ned by
rational calculations based upon such factors as volume of
sludge added, its per cent solids and character, the temperature
so be maintained in the digesfzers, the degree or extent of
mixing co be obtained, the degree of volatile solids reduction
required, and the size of the installation with appropriate
allowances for sludge and supernatant storage.

.F

When such calculations are not submitca ca justify the
design based on the above factors, the minimum combined. disges-
tion. tank capacity shall be as follows : 3..

1'

I
a) Completely Mixed Systems - The system shall he loaded not

co exceed SG# VS/1000 cf/day in the active digestion mies.

b) Moderately Mizeri Systems - The system shall be loaded not
to exceed 40 lb VS/1000 cf/day in the active digestion omits .

i

Such require-rents asslme that the raw sludge is derived
from ordinary domestic wastewater, a digestiao. temperature is
to be maintained :Lm :he range of 85' no 95° F, 40 to SG per cent
volatile :natter in the digested sludge, and that the digested
sludge will he removed frequently from the process .

I
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c . Gas Collection, Piping, and Appurtenances - All portions of the gas
system including the space above the tank liquor, storage facilities
and piping shall be so designed that under all normal operating con-
ditions, including sludge withdrawal, the gas will be maintained
under pressure. All enclosed areas where any gas leakage might occur
shall be adequately ventilated.

1) Safety Equipment - All necessary safety facilities shall be in-
aludd where gas is prqkiUCed. Pressure .and vacuum relief valves
and flame craps, together with automatic safety shut-off valves,
are essential. Water seal equipment shall not be installed.

2) Gas Piping and Condensate - Gas piping shall be of adequate dia-
meter and shall slope to condensation :raps at low points. The
use of  f loat controlled condensate traps is oat permitted.

3) Gas Htilization Equipment - Gas burning boilers, engines, etc .
should be located at ground. level and :Lm well ventilated rooms .
Gas lines to these Lmits shall be provided with suitable flame
traps.

4) Electrical Systems - ElectriCal systems and components (e.g.,
motors, lights, cables, conduits, switchboxes, control circuits,
etc.) in enclosed or partially enclosed spaces where volatile
flammable liquids or flam~ ~able gases are handled, processed or
used but in which .the hazardous liquids, vapors or gases normally
will be confined within closed containers or closed systems
should comply with the National Electrical Code requirements for
Class I Division 2 locations.

s) Waste Gas - Waste gas burners shall be readily accessible and
should be located at least 25 feet away from any plant structure
if placed at ground level, or fray be located on the roof of the
control building if sufficiently removed from the tank. In
remote locations, it may be permissible to discharge the gas co
the atmosphere through a return-bend screened vent terminating
atlleast 10 feet above the walking surface provided the assembly
incorporates a flame trap.

.6) Ventilation - Any underground enclosure connecting with digestion
tanks or containing sludge or gas piping or equipment shell be
provided with forced ventilation. Ventilation may he either con-
tiouous or intermittent. Continuous ventilation should provide
at least 6 complete air changes per hour. Intermittent ventila-
tion shall provide at least 30 complete air changes per hour.

All intermittently operated ventilating equipment should be
interconnected with the respective lighting system. Considera-
tion should be given also to automatic controls where intermittent
operation is used. Switches for operation of ventilation equip-
ment should be marked and conveniently located. Tightly fitting
se1f-closing doors should be provided at connecting passageways
and tunnels to minimize the spread of gas.

VII _ 90
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7) Meter - A gas mace: with by-pass.s1iov.zld be provi8.ed to meter
tonal gas produccian. .

\
1
1
l-

l

d. Digestion Taznk Heating.

1) Instillation - Wherever possible, digestion; thanks should. be cau-
szzucced above Sr°u===i water level. and should be suitably :Ensui-
atad. co minimize 1-near loss.

3
(
Y

2) Heat&g Facilities - Sludge may be heated by circulating the
sludge through external heaters or by units located inside the
digestion raNk.

1
3

a) External Heating - Piping shall bedesigned to provide for
the preheacingof feed sludge before introduction co the
digesters. Provisions shall. be made in the layout of the
piping and valving to facilitate cleaning of these lines.
Heat exchanger sludge piping should be sUe for heat trans-
fer requirenxenrs .

I
/

b) 1

r
Internal Coils - Eat water coils for heating digestion taxnkls
should be ac least 2 inches in diameter and the coils, as
well as the support brackets and all fastenings, should be
of  corrosion resistant uaateria ls. The use of dissimilar
materials should be avoided no minimize galvanic action..
The high point in the coi ls should be vented to avoid a ir
l o ck . .

I
i

u-

I

x

2,Other: cy-pes of heating facilities will- also be can-
siiiera an :heir man merits.

3) Heating Capacity - Suffisietzt heating capacity shall be provided
no :zaincain a constant design sludge temperature. Where diges-
tion cook gas is used for other purposes, an auxiliary fuel may
be required. .

Y
I

4

4) Hot Wane: I.n.tea.'rsa.IL Heating Controls.

a) W474*g Valves - A suitable automatic mixing valve shall be
provided to tamper the boiler water with return water so
that the inlet water. to the heat jacket or coils Gan be .
held co below a temperature at which taking will be accent-
uated. Manual control should also be provided by suitable
by-pass valves.

1
L

i

b) Boiler Controls - The boiler shall be provided with suitable
automatic controls to mamnrain the boiler tanperature at.
approximately l80°F ca :minimize corrosion and to shut off.
the main gas supply in the event of pilot burner or electrical
failure, 'ow boiler water level, or excessive teautperature

1

J
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1

c) 'Ihernxomecers Thermometers  shal l  be prov ided; to show
te mp e r a tu r e s  o f  : h e  s l u d g e ,  h o c  w a n e :  f e e d ,  h o c  a c e r
r e c u r ,  a n d  b o i l e r  w a t e r .

5) Ex te r n a l  H e a te r  O p e r a t i n g  C o n t r o l s  -  a l l  c o n t r o l s  n e c e s s a r y
c a  i n s u r e  e f f e c t i v e  a n d  s a fe  o p e r a t i o n  a r e  r e q u i r e d .

6) Digester mixing - Facilities for ~**Hg the digester contents
shall be provided where required for proper digestion by
reason of loading rates, or other features of the system.

e. Supernatant Withdrawal .

1) Piping Size - Superoazanf: p:Lpin.g should not
:hncbLes :Lo diameter.

be less :ham 6

2) Withdrawal Arrangements .

a) W i th d r a w a l  L e v e l s  -  P ip i n g  s h a l l  b e  a r r a n g e d .  s o  c h o :  w i th
d r a w l  c a n  b e  ma a ie  f r o m 3  o r  mo r e  l e v e l s  i n  th e  s a n k . A
pos i t ive  unva lued.  ven ted .  over f low sha l l  be  prov ided .

B) W i th d r a w a l  Se le c c ia n  -  o n  f i x e d  c o v e r p=1~Tfs the supernatant
w i thd r aw a l  l e v e l  s hou ld  p r e fe r ab l y  be  s e lec ted  by  means  o f
in te r changeab le  excens ioos  ac  the  d ischa rge  and  o f  the
piping.

G) Supernatan t  Se lec tor

4

.  -  I f  a  s u p e r n a t a n t  s e l e c t o r  i s  p r o -
v i d e d ,  p r o v i s i o n s  s h a l l  h e  m a d e  f o r  a c  l e a s t  l  o t h e r  d r a w -
o f f l e v e l l o c a te d  i n .  t h e  s u p e r n a ta n t  z o n e  o f  t h e  ta n k ,  ' m
addit ion to the u:o.va.].ved anergency supernatant draw-off
p ip e . H i g h  p r e s s u r e  b a n k - w a s h  fa c i l i t i e s  s h a l l  b e  p r o v i d e d .

3) Sampl ing  -  Prov is ion .  sha l l  he  made  fo r  samp l ing  ac  each  super -
o a t a n :  d r a w - o f f  l e v e l . Sa m p l i n g  p i p e s  s h o u l d  b e  a t  l e a s t  l  1 / 2
i n c h e s  i n  d i a me te r .

4) Al te r na te  Supe r na tan t  D is pos a l  -  An  a l te r na te  d i s pos a l  me thod
f o r  t h e supernatant l i q u o r  s u c h  a s  a  l a g o o n ,  a n  a d d i t i o n a l  s a n d
b e d  o r  h a u l i n g  f r o m  t h e  p l a n :  s i t e  s h o u l d  b e  p r o v i d e d  f o r  u s e
i n  c a s e  s u p e r n a t a n t  i s  n o t  s u i t a b l e  o r  o t h e r  c o n d i t i o n s  m a k e  i t
a d V i a a h l e n o t  t o  r e t u r n  i t  t o  t h e  p l a n t  h e a d m o r k s . Consideration.
s h o u ld  b e  g i v e n  to  s u p e r n a ta n t  c o n d i t i o n in g ,  w h e r e  a p p r o p r i a te ,
i n .  r e l a t i o n  t o  i t s  e f f e c t  o n  p l a n t  p e r f o t n a n q e  a n d .  e f f l u e n t
q u a l i t y .

2 . A e r o b i c  D i g e s t i o n .

a . D e s i g n .  C r i t e r i a  -  T a b l a  V I I
f o r  a e r o b i c  d i g e s t i o n .

- 23 gives recommended design criteria
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1z-1s

15-18

18-22

Hydraulic retention time, (day @ to-cz

Adwaed sludge only

Activated sludge frvam dam.
epalmd without pliainry sending

Primary plus acziwnmed or triddying

filter
0.1-0.2Solids loading, lb. V5/fti/day

2
1.7-1.9

Oxygen requirements (lb/ib)

Cell tissue

BOD in primary sludge

Mixing reuuiremems

Medzanial aerators, hp/1080 ft'

Diffused air mixing, sdrn/1000 ft'

o.s-1.o.
3-30.
1 - 2Dissolved 0==vs==1 level in liquid, mg/1

4

Parameter Value

Table VH - 23 -,
Recommended Design Criteria for Aerobic Digesters

a . Ganeranl Stroetoral Requirenazcs - Aerobic sludge digestion is
accomplished in a tank or tanks designed co provide effective at:
nd-==='1=s. reduct ion of  the or '*='f° *l~matter, supernatant: separation,
and sludge concentration sander controlled conditions. .

4

1) Rinnber of Tanks - Ehxlnipla tanks are recommended.. A single
sludge digestion task may he used in the case of small treac-
men: plants. The design of the facility. should be such that
the single tank will ant adversely affect nozznal plan: opera-
anus.

The size and :number of aerobic .sludge digestion tanker ..
tanks should be determined by rational calculations based upon
such factors as volume of sludge added, its per hen: solids
and character, :Exe degree of volatile solids reduction requirer,
:he size of installation with appropriara allowance for sludge
aNd supernatant: storage. .

2>
effective ul:!.:d::g by satisfactory aerazioun equipment .
H̀4 v-#qs - Aerobic sludge digestion ranks shall be designed for

diffusers are used, they shall be non-eloggzng and shall be
design:ze& to ;e £ r.'=* ..::,:a'val for inspection, maintenance, and
replacement without des» ~a:a::ing_ the tanks.

V u 93



3) Supernatant Separation - Facilities shall be provided for
effective separation or decantation of supernatant.

c . Sampling Devices - Provision shall be made for sampling the
supernatant draw-off, incoming feed, and stabilized sludge with-
drawal. .

M. SUJDGE HAN1:)L1:NG AND DISPOSAL.

Sludge handling and. dELlsp.osa,l techniques employed in waste treatment are a
function of the type, size, and location of the treatment plant, omit operations
used :Lm treatment, and the method of ultimate solids disposal .

The basic Oni: operations may include sludge conditioning, sludge beds or
mechanical dewatering, incineratioN, or some other drying operation, and ultimate
sludge disposal via sanitary landfill or spreading of sludge on agricultural land.

1. Sludge Cmoditioning.

a . Use Requirements - Sludge conditioning involves addition of any
material to the sludge or any physical process co which the sludge
is subjected prior to dewatering, for the purpose of increasing
production rate, increasing cake solids content, and improving
solids capture.

He'-xt treatment or chemical oxidation of sludges generally
wil l  el iminate the need for chemical conditioning, and wil l  also
provide a stable, steri l ized sludge. .

The Engineer should perform field testing to determine the most
feasible means of sludge conditioning prior to dewatering and/or
sludge disposal.

b. Chemical Dose Requkmencs - The most commonly used chemicals
employed in sludge conditioning are ferric chloride, ferrous chloride,
alrmilnrm sulfate, lime, and polyelectrolytes. .

At times, combinations of chemicals may be required co achieve
the best dewatering capability. For instance, combinations generally
are ferric or ferrous chloride and lime, aluminum sulfate and lime,
or ferric chloride and polymer.

The criteria presented under the specific method of dewatering
includes general ranges of required chemical doses. Chemical re-
quirements should be confined in the laboratory or by pilot testing
prior to design and definitely before. equipment startup. .

1) Chennlical Feed Equipment .

a) Chemical Mix Tanks - Chemical mix tanks should be designed
to hold one shift's supply of conditioning chemicals. They
are generally mixed at 20 per hen: by weight for ferric
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a.

)
f

4

I

1
a

chloride and lime. The polyelectrolytzé  mix concentra-
tions should be at the re¢.:»:mn:encLa:" on cf the polymer
manufacturer.

f
I
I-

Toe chemical tanks shall be provided with a mixer of
sufficient horsepower to assure complete dispersion and
1=i==-'ns of the chemicals.

3

I

i..

The tanks shall be adequately proneeca from chemical"
corrosiveness. Fiberglass or robber-lined. tanks are
gm.e::aLI.L1y employed.

I

L

b)

13-

Chemical E'-eed Puznps - The chemical feed pumps shall be of
the variable delivery type suitable for the chemical service
required. Lime feed pumps are generally of the plunger
type. Perri: chloride or polyelectrolyte Pumps usually
of the ooocorrosive diaphragm type. .

r
1
L

2) Chemical Conditioning Tank- Prior Cd transport co the selected
method of dewatering the sludge shall be pumped through a
conditioning tank where the chemicals ,are mixed with the sludge.
The tank shall be equ.:f.pped'with a variable slow speed agitation
device (propeller or paddle mixer, or rotating dnmx) .

1
3

1.

The tank ~1h=U" be provided with slide gates cu- adjust
retention V::L::e. of the sludge. flaw chraugh.

r

i

1

. In is stmdzrd practice in catr'£fuga'.:imm dewatering so add
:ha chemicals at the .centrifuge tea trace.

c . Hear: Treatment - Sludge coundinianing by heat creacnsenn is. accomplished
by 'breaking dawn the affinity of :he sludge particle for water so
that the majority of the liquid in the sludge can be easily separana
from the solids.

9.
4

The conditioning is generally accomplished by pmnvins the sludge
from:a storage basin through a grinder pump into a heat exchanger.
The method of primary heat exchange may be either water to sludge or
Sludge co sludge. Temperature elevation through the 'heat exchanger
is generally Eros 60°F to approximately 350°F.

I
ITae sludge is then pumped. to a reaction vessel rdth a retention

time of between 30 aNd 60 minutes. Reactor temperature is increased
through steam inc action an 120.. - 350 psig to bevseen 350° :o 450°F.
Sludge 3 then nm through Ono&er heat exohenger to reduce the temp-
eratwe to about M0°?. The sludge is than stored for dewter&g
eqldpment or transported to sledge beds.

I
)

1) Equipment Requirements .

a)

E..
lj.
I

1

Sludge Grinders - Prior to p1===vir1s co the heat exchaaogers,
the sludge shall be ground. or macerated. to reduce plugging
of exchanger tubing.

1
1

IV
}-

Ir
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b) Heat Exchanger - The heat exchanger may be of the water to
sludge type or the sludge co sludge type.

. They shouJ.¢1 be designed _pa meet all requireunentq. *of
A.S.M.E. - .

limited
ca 4

Sludge velocities in the heat exchanger shall be
- 6 pts.

c) Reactor - The steam injected reaction vessel shall be de-
signed and. constructed to meet all requirements of A.S.M.E.

d) Off-Gas Control - A117 off-gas from the system shall be con-
trolled by providing a completely enclosed system or through
an after-burner-scrubber system. .

e) Access - All portions of :he equipment: shall have ready
access for maintenance, repair, degreasing, and descaliog.

2) Other D819 Considerations - Close attention should be given co
the characteristics of the liquor after heat treatment.

Generally, the return liquor that is transported to the head
of the plant will have a 4000 mg/1 B0D5. Suspended solids will
be approximately 200 mg/1. COD will be approximately 12,000 mg/1.
This iS acct ~ulated~ from.decant liquor, dewatering filtrate or
ceotrate, and sludge thickening tank overflow. pH will be. Erom
0.5 to 4-l.0 units less Thain the feed pH depending upon the manu-
facturer's product. .

3) Sizing Criteria - Since each manufacturer may use varying criteria,
sizing of the system should be performed using the :nanufac1:urer's
recommendations. I

2. Sludge Dewatering.

a . Sludge Drying Beds - Sludge drying beds may be one of two basic types.

1)
z)

evaporation beds
combination evaporation-percolation beds

The combination evaporation-percolation beds (commonly malled.
sand beds) should only be employed in regions of'a soft water
municipal supply. Hard waters result in sludge crystallization with
mineral salt (CaCO3) deposits which cause solidification of the sand.
and decrease drainage substantially.

Evaporation beds should be used Io lieu of combined evaporation-
percolation beds where water hardness is high. The mineral salt
deposits will seal the bed bottom and result in drying by evaporation.
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1) Design Criteria.

4) Evaporanian Berks - Solids loading :axes should range between
2.2 co 2.4 lb BS/Tr/cf of bed. capacity.

bl* Cczzbioed Percolatianvitvapcratisu B-ads -
for cnniained beds is shown in Tabla VII

Solids loading races
_ 2 .

2) Basin Bequireaenss.

a) Evaporating Beds.

(1) hluozber of Beds - Roc less than 2. beds shall be provided,
arranged so as to facilitate sludge renewal..

(2) Sludge Influenza: - Tha infloenz sludge pipe to each bed
ca l l  sha l l  t »"~4*=f:a at least 12 inches above the su:-
fazés Ana be so arranged that it will drains.. Caocreca
splash pads shall be provided ac sludge discharge points.

\ (3) Depth - The depth of the sludge sblall rat axneed ZN
inches.

(4) Bike Cawusnnzctian - The dikes ;I:a11 be canstroczed co
prevent: surface ware: Fran: entering :ha bed. Interior
dikes may be sloped approzdzzately 1:l. the exzariar
dike shall be 8 feed did: oz the -:ng so that vehicles
my drivaarovnzd the bad.. .

(5) L.iq1uo': Bezanciug - the slvaige beds shall be p r n v i d d
with a suitable. :seams of decanting the liquor. The
decanting device. °'*=l*1 be adjustable. The deczncesi
liquor should be returned co the plan: headworics or

Type of Sludge
sludge Loading say dias

(Ib/st/:'f)~ ,

. 27.5P¥i"l=l'7» Digesrd

Primary and Tridding Filter. 049544

Priory and A¢=i»=¢¢¢, blgemed

Aaiwed. Digetsd

CllelnicallyP'I'!dpiG!!d

z2.0

15.o

10.0

z2.0
I

T a b l e  V I I  0  2 4
C r i t e r i a  f o r  D e s i g n  o f  C o m b i n e d  E v a p o r a t i o n

P e r c o l a t i o n  S l u d g e .  D r y i n g  B e d set
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other suitable means of disposal. Conditioning of
decant liquor may be required to reduce. biological
impact on other unit processes of the plant .

the

B) Combined Evaporation-Percolation Beds .

(1) Number of Beds - Not less than 2 beds shall be
provided properly arranged so 'as co facilitate sludge
removal.

(2) Sludge Influent - The sludge pipe co the beds shall
terminate at least 12 inches above the surface and be
so arranged that in will drain. Concrete splash plates
shall be provided at sludge discharge points.

(.3) Bed Construction.

(a) Media.

[11 Gravel - Properly graded gravel no a depth
of 12 inches shall be provided, extending at
least 6 inches above the top of the xmder-
drains. The top 3 inches shall consist of
gravel 1/3 to 1/4 inch in size.

[2] Sand - The top course shall consist of  at
least 6 -. 9 :Lunches ofclean coarse sand.
f inished sand surface should be level .

The

(b) Hnderdrains - Underdrains shall he sewer pipe at
least 6 inches in diameter laid with open joints
spaced not more than 10 feet apart.

(c) Walls - Walls shall be water-tight and extend 15
18 inches above arid. at least 6 inches below the
sand surface. Outer walls should be curbed to
prevent soil from washing on the beds.

(d)

1 1

Drainage Disposal - Drainage from beds should be
returned to the raw or settled sewage, if possible.
Where chlorination is required, the fi ltrate shall
be returned to a point preceding the chlorination
process.

3) The Engineer shall thoroughly investigate soil characteristics
and potential ground water problems in applying sludge dwMg
beds. Certain conditions may require lining or scaling of the
bed bottom and should be acknowledged.

b. Vacuum Filtration.

1) Design Criteria - Table VII - 25 tabulates recommended design
criteria for vacuum filtration of sewage sludges. This Table is
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Type of Sludge
Freed (2)
WL % DS Muilipliex'

Rate (2)
MIDs/M/ll .

% Moisture
Range Avg. (4)

es F295
of DS

% CaO of
DS

Primary, Raw 8.0 1.20 9.6 54-'80 67 1.5 i
I 7.0

Primary, Digested 6_g 0.88 5.3 isS5-80 3.0 10.0

Primary, Digested and

Elutriated

s.s 0.80 4-.0 7B75-80 7.5 4.01

Primary and Trickling

Filter, Raw

7.9 1.10I
I 8.0 to58-82 1.5 8.0

Primary and Tridding

Filter, wiggsted

7.o 1.00 7.o 7s57-80 3.0 8.5

V:

Primary and Tridding

9 Item, digested and

Eiurriated

5.0 0.80 4.8 7568-80 2;5 4».D"

Activated (Conventional),

Raw (3)

15 0.68 1.7 8483-85 5.5

Contact Stabilization or

Extended Aeration

LE 0.60 1.5 75-85 80 4.a a.0

Primary and Waste

Aaived. Raw 3:1 P co A

4.o 0.88 3.5 7972-87 4.0 a.o

Primary and Waste

Activated Digested 3:1

4.5 0.75 3.4 7372-80 4.0 110

Primary alld Waste

Activated, Digera

and Elutriated

4.0 0.75 3.0 72-80 pa 5.0

4-

5_01

Heat Treated:

Primary Raw

Primary and Waste

Activated, Raw

Waste Activated, Raw

10-12

8

6

18

10

6

50

65

m I
Physics! Chemical:

Lime' (5)

Alum

Ferric Chloride

10

2

2

B-10

1

1

60-70 65

80

80

i "

)s

I

Il-

it
t;.

i

5

I
1
i1

r

1

)  .

I

I

-

1

NOTE
m Liam an he used in Many Asa to pfuduce higher Eixrarion rat~ ~. iowa cake moisture and Ra :annul pH.

(2) Average fur mos ueasmenz dams. However, feed solids aamenxwill affect filxralion rams directly. Use the multiplier shown
ld abdel deign arasumc me for aladaxians. Bangle If deign rate bra proiec: is is {raw) priniarysiudgesoiié s. fikra-
don rain is1.20 x7.9 =8.-Hb. 05/hf./sq. fr. Variation in paninular Cr anticipated sludgeshauid becunskiered and the multi-
piis =dl-==d i:nlau9iy.

(3) Concamzned (dlickeiedi wasxl advised sludge. Fiirntion should not he cansidsed at any lower feed solids csncenna-

Hon. it la strongly recommended that a higher cunczntmion be obninee by flotation or gnvixy d1id:enin5 if passive.
(4) The average ch moisture and chemic] figure liNed squid be used only as guide.
(51 Addidan d 1% poiyeieczrelyu ro drnalering.

. Tab Ia VH - 25
Recommended Sewage Sludge Vacuum Filtration Design Criteria

l

i
I

I
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65 _ 758-10Primary (Raw) o.z-1.z
GO 1:I

9

u
0.4 1 1.a

0.5 C 2_g

0.5 ¢ 2.3

4 - 6

4 - 6

3.5-6

70-80

75-B2

78-85

Primary and Trickling Filter, Raw

Primary and Activated Sludge, Raw

Primary and Activated Sludge, Digested

r

for systems using ferric chloride and lime as conditioning
chemicals. Rates and dosages of polyelectrolyte conditioned
sludge is shown in Table VII - 26.

2) Equrlpmeuat Requirements - The basic equipment requirements of
the vacuum filter station include the vacuum filter, vacuum
pimp, sludge conveyor, filtrate receiver, filtrate pump, and
sludge pump.

a) Vacuxnn Pump - As a general rule of tunub, vacuum pumps are
selected for an air flow of 1.8 - 2.0 scum per sq. fog: of
filter area on cauventiauzal sewage sludge applications .
Beat created sludge dewatering applications require 3.0 scan
per square foot or greater.

b) Sludge Ptnnrzps - Sludge pumps feeding vacuum filters are
generally of the reciprocating plunger or progressive cavity
type which are capable cf pumping high solids material.
See Section N for pump system design recommendations.

Duplicate sludge pumps shall be required for standby
purposes.

c) Controls - Vacuum filters shall be equipped with level con-
trols in the .filter voc which interlock no the chemical coo.-
ditioning equipment and the sludge PMP for cperacicnal
control.

d) Sludge Conveyance - Sludge conveyance systems may be tubular
or belt conveyors. Discharge hoppers with breakers should
be considered to contain the filter cake and prevent cake
bridging.

Type of Sludge Rate lb DS/hr/sq. ft. % Moisture % Polymer of DS

. . Table VII - 26
Vacuum Filtration Design Criteria for

Polymer Conditioned Sludge
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70-90 no28-35Raw or di8ezed primary

Raw or digested primary. plus

u»i¢kiing filter humus Z!-3D yes
no

an-as
66-75

1s-3o

Raw or digested primary,

plus actuated sludge yes
no

an-ss
50-65

1

i
1

i

Sludge
Solids

(%)

Cake
Solids

Recovery
(°ff=}

Characteristic
Chemical
Addition

I

Wastewater Sludge Type
J
I.

k
g
I

'; .

Table VII - 27

c . C e n t r i f u g a t i o n .

Sludge Dewatering in Solid BOwl and
Basket Centrifuge 4

1) Design Criteria - Selettiou of centrifuges for solids dewater-
ing is dependent upon :he equipment u:aoufar:turer's racing and
performance information. Since wastewater sludges differ from
location to location, pilot plant tests should be man before
final. design -incisions are made.

4
t

E
I

1 "

1Table VII - 27 and Tamale VII -»  28 give typical performance
data for solid bowl and base: centrifuges. .

2) Equipment Requirements.
3

)

• a) Sludge Pumps - The sludge feed pumps should be a~ constant
uucifnrzz rate pump such as a prngressive cavity pup.. The
puznngs shall be duplicate for standby service and shaLILl be
variable delivery. See Section N for pump. system design
reccuznendatioos.

};

Ba.. Sludge Conveyance - Sludge conveyance systems may be tubular
Cr Bel: conveyor. Discharge hopper with breakers should..
be cnnsidera to contain the ce4n:rifuge discharge and co
prevent hopper bridging.

d. F i l t e r  P r e s s  . I
3

1) D e s i g n  C r i t e r i a  -  P r e s s u r e  f i l t e r s  s h o u l d  b e  d e s i g n e d  u n d e r  : h e
g u i d a n c e  o f  t h e  eq u i p m en t  m a n u f a c t u r e r . T a b l e  V I I  -  Z N  g i v e s  a
tabulation of results' from typical fi l ter press instal lations .

P
1

r-"

/'
<_

The values given in Table VII - 29 are based upon operating
experiences. Pi l e : plant testing should be perform-ned. before
selecting and sizing the equipment.
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s-10Raw Primary Ash

FeC13

Lime

we

5
18

1.5

45

so

2.0

3 - 5Raw Primary

with less than

50% EA5

Asia

FeCI3

Lime

1st

5
10

so t o

45 15
1 -4Raw Primary

with mare than

sees EAS

Ash

FeC13

Lime

Zen

6

12

so 10

so 2_5

6-1oDigested and

Digested with

leg than 50%

Ash

FeC!3

Lime

100

5

10

1.5

45

so

2.0

2-6Digested with

more than 533%

EAS

.uh
FeC!3

Lime

280

7_5

15

1.5

45

so

25
EAS Up to5 Ash'

FeCl3

Lime

zs

7.5

15 45

so t o

q s

*
\

9
\

Sludge Type
Suspended

(%}
Conditioning bf
Bey Solids (%}

Cake Solids Time Cycle
(%} (hr)

Table VH - 29 . .
Typical Fmitar Press P1-oduc5on Dam

2) Equipment Requdreznenzs - The basic f£tez' press flaw eeheee
includes a sludge. storage tank, sludge :auditioning tank, con-
ditioning chemical makeup and feed equipreenc, high pressure
sludge pumps, filter press, and cake hopper.

\ a) Sludge Conditioning Tank -»  The sludge canditiooing tank
shall be. designed to hold and adequately mix the sludge ad
auditioning chauicals for each press batch.

b) Sludge Pmutps - Dual high-pressure, caocinuous feed pumps
shall be designed to provide a pressure of up co 25G psig.
Gnu pump shall be standby.

¢) Controls - _
necessary esncrsls co semi-aucsmatically operate the sjrscan
am:ludg the press damp an each c7c1e'a end.

The filter 'areas shall be provided with the

A: the Md of :he press nizae, the press shall open and
:again so vatic the operator snasually closes tile press.
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1

Suitable controls shall be supplied to shut :he system
down so the ooeracor can complete removal of the sludge
cake poor to the rent batch.

d) Sludge Conveyance f Sludge moveyanoe is generally hy
conveyor and sludge hopper. 'Ilia hopper should be provided
with breaker bars no break the sludge cable prior to :rans-
port. .

3. Sludge Drying and Incineration.

a . Use M i nts - Heat drying, by :he flash drying or rotary kiln
method is employed for the purpose of reanoviog sludge maiscure so
that in can be :Lncineraced eifieiently or processed into fertilizer.

Incineration is employed as a method of sludge volume reduction.

b. Flash Drying.

1) Design. Criteria - Flash dryi-8 is the :esc frequently used
method of heat drying of sludge. I: :Lnvclves pulverizing :he
slurige in a mill or by an atomized. suspension process in the
presence of hoc gases. The hoc gases and sludge are mixed
achieving an 8 per hen: weight solids. The solids are captured
iN e cyclone separator. Drying temiaeratures are approxizuacely
700°F.

The Engineer should design this type system with the assist-
ance of the manufacturer.

2) Air Pollution. Coucrul - The Engineer shall provide evidence cho:
the system will operate within air discharge quality scsndards
established by :be Arizona Department of Health Services, Bureau
of Air quality Control. .

c. Rotary' Dryers.

1) Design Criteria - Rotary Ki-IJB dryers may provide direct or in-
direct 'neat through the passing of hoc gases ccnmter current co
the movement of the sludge in the kiln. The kiln temperature is
approxztmatelv 7D0°F. The wet sludge is fed in one end of the
slowly rotating dm. The gases vaporize moisture from the
sludge. Dried sludge edges Ar: the opposite end. The emergent
gases flow Mrough a cyclone or scrubber for fine particle class-
ification.

The Engineer should design this type system with the assist--
aoee of the manufacturer.

Z) Air Pollution Control - The Engineer shall provide evidence cho:
the system will operate- winhin air discharge quality standards
established by the Arizona Deparrmeiac of Health. Services, Bureau
of Air Quality Control.



as-Ss
ED-ED
to-ss
so-7s
Sn-rs
ED-75
4o-s..
4o-as
40-55
40-55

14,coa - 1s,sau

18.800 - 111000

me C s.soc

1o.sm 1 11000

19.880q 11,800

s.sm - 105W

as Q 19.580

9.500 a 1o,saa

9.000 1 mono

8,509 0 s,soo

4a-so
4G-ED
36-40
zs-32

:za-24
23-8
:co-zs
18-3
15-1a

Scam

Grit

'Screening

Primary, Raw

Rimary & T.z=., Raw

(1) Primary a As.. Raw

Pfi11\=fY» Digend

Ptimaw a TOP., Digested

(21 Primary a As., Dlgesred

wane Ac.. Digeszea

1

a

Maxaniad
We! Feed

% Solids % Combustible
Heat Valve

sou/!b. combustible

I

Home
m Celiuiiilgsakaif mixn.|feof5l1§6plilnaryan¢i44.'|%acd1rateedwillco-!ain17%-8l%drysa|ids.

(2) CenuifUge akewil! contain 13%-15%dxysdids§

. Table VII - 30
Typical Sludge Feed Characteristics

d. Multiple Hearth Inc ine ra to r .

1)`
.P

Design eire;-iz - The asexual determination of the 'mace size
is wade on the basis of the processing :are of we: feed per
square too: of furnace area..

table 'VII - 30 tabulates typical sludge fear! characteristics
far design of incinerazsrs.

Fixrnaace sludge feed rates 'vary with the dry solids ctantent
of the sludge. Table VII - 31 sho'-as reprasancacive feed races
to incinaratar versus pa: can: dry solids of feed.

The Engineer should csnsulc the incinerator manufacturer for
assistance :Lm deaig.

2) Air Pollution Control -'The Engineer shall .provide Erv-idance _*.:ha?:
the system will operate within air discharge quality standards
established by the Arizsoa Depart-en: of Health Services,
Bureau of Air Quality Cancrsl. .

4. Sludge Disposal - Two generally accepted method.: of s ludge disposal are
l a nd f i l l  a nd  s o i l  s p r e ad ing  o r  i n j e c t i o n .

a . Iaud f i l l  -  The  san i t a ry  land f i l l  may ' ah  used  fo r  d i sposa l  o f  raw o r
stabilized sludge, segtags, comical vault sludge, sludgdfrnm drying
beds, drying lagoons, mechanically deuaazsred sludge, a d ash from
mechanical drtfins or incineration.
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I l

.4

Wetcake
In/sf-hr

ea Dry solids
in Eyed

25

18a 2

14 _ 17

7-12

6-11

S-9
A

Table VH Q 31
Sludge Feed Rates to Incinerafbrs

All sludges shall be disposed ac des:L9nated sizes in each
cmmty anus met be in accordance with the State solid waste man-
ageznent Prvsran-

The Engineer shall provide the Department with details regard-
ing the size, method of operation, location, etc. of the landfil l
where the sludge will be disposed. Assurance must be given cho:
the sanitary landfill is managed such that wastes are systematically
deposited and covered with sufficient soil to control' environmental
impacts within. defined areas. The from
sanitary landfill should be
and suitably treated. co prevent pollution of ground and surface
waters •

leachate and, nroff a .
minimized and, when necessary, collected

b. Soil Spreading hand Injection - Stabilized sewage sludge, drying bed
sludge, dryilog lagoon sludge; mechanically dewatered sludge, or ash
from mechanical drying or incineration may be disposed of by either
soil spreading or soil injection of a land farm, crop land or non-
dairy cattle grazing lamia

Raw sewage sludge, septate, themital vault sludge, and other
raw waste sludge may be disposed only by injection.

The Engineer shall be required to provide the Department u-ich the
size, method of operation, location, etc. of the soil spreading or
injection operation, including information on runoff control, erosion,
and leachate control .

1) Types of Crops -' All sewage sludge may only crop
lands ixsed for growing field corn, wheat, and forage crops. In
addition, forest laud may be a feasible alternative to improve
soil fertility and increase :Ree growth.

be applied co

In. of case will sewage sludge be applied to room crops or
crops intended. for human consumption. .

I
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Application Rate
ffonsdnysolith peaseperyear)

. Table VH - 32
Application Rates to <'31-0p Land

Br advice calc*ning crops which can 'be satisfactari
grown in sludge enriched soils, the local representatives of
the U. s. Deparczaenfs nf Agriculture, or the Agricultural Do
parrzaencs of Hniversity of Arizona or Arizaoa State Universe
should be consulted

Application Rates - Application rates depend. an sludge compass
than. soil  characteristics *=te, vegetation, and cropping
practices. Applying sludge at a ease to support the nitrogen
needs of the seleczesi crop avoids overloading the soil with
problem ceoscituenc A rough guide for applying acceptable
sludge co soi ls is give: in ' IableVII -
:ion rates
and heavy metal consent: of tae sludge

32. The sludge Applica
should be justified in accordance with the nicrogm

3) Mon;f.:or*.ug Requirements - Specific pa&:s which ms be coo;
tzinunusly considered and/or monitored Yuri;og sludge utilization

a) The trace eleeaeat composition of sludge, soil, and crops
b) The nitrogen content of sludge, soil, and crops and potec

r ial  ni t rate caat='~'f1*=tioo of the ground waters
c) Hydraulic overloading of the soil
d) 01t:£:::ata lanai use
e) Practice ca control nmsff and erosion The leachate and

nroff should be mMoianized and, when necessary, collected
and suitably treated to prevent pollution of ground and
surface waters

4) Sludge Conveyance Systems - In designing a sludge application
system, the uaethcd. of conveying sludge from: the plant to the
arnglannd should carefully consider

idaiive Soil Candiiions

a)
b)
<=)
d)
8)

:badge ehazactszistics
distaza :o transport
sludge volzmn
elset on di f ferences
auld arvailahility



I

I

L

Conveyance may be accomplished by tank truck, rail, or
pipeline.

I Retention basins ac the treatment plant or near the land
application site should be considered Qffcrr. storage when land
spreading is not feasible.

5) Methods of Application - Dilute sludge may be applied by ridge
and furrow irrigation, spray sprinkler irrigation systans, or
tank trucks with surface spray systems. More concentrated
sludges may use sludge spreader trucks or other suitable
surface application systems. .

6) Other Deisgn Considerations- The Engineer should investigate
toxic constituent levels of the sludge, soil composition, so5.IL
pH, draioability, permeability, ground. water level, and the
affects each will have on crops, soils, and ground water.

IN-PLANT SEWAGE AND SLIIDGE ?UMPING STATIONSl

1. PUMP Requirements .

a . Sewage -The pump most commonly used for raw sewage service la the
single end.-suction volute-type centrifugal with an overhung impeller
of either the radial non-clog or mixed-flow type. _

b. Sludge - Sludge plmps are generally of three types:
fugal, and progressing cavity.

p lunger ,  cent r i -

c . Capacity - Pump capacities shall be of adequate size to meet the
flow variation requirements. Provisions for varying pump delivery
is desirable.

d. Duplicate Units - Duplicate pumps shall be provided where failure
of 1 unit will seriously hamper plant operation.

l e . Materials of Construction - A11 :aw sewage and sludge pumps should
be manufactured of abrasion resistant material.

Al l pumps should be corrosion resistant.

f . Sampling Facilities - A1l pumps shall be equipped with quick closing
sampling valves unlless sampling Eacilities of the flow stream are
otherwise provided. The size of valve and piping should be at least
l 1/2 inches.

z. General Structural Details .

a. Wet Well Design.

1) Wet Well Capacity - The wet well capacity may be' sized using the
recommendations of Figures VII - 21, 22, 23, and 24. However,
there is no method applicable to all conditions. Care should be
taken in using the sump capacity graph.

E

N.
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RECOMMENDED SUMP DIMENSION :n INCHES
Figures apply to sumps for dear liquid. For fluid-solids mixtures refer to the pump manufacture.
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Figure VII-21
Sump Dimensions Versus Flow
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Figure VII-22
Sump Dimensions Versus Flow
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2) Floor - Floors of wet wells shall have a minimum slope of one
to one ca the pump Mtzakes and shell have a smooth finish.

3) Access - The we: well shall
for uasincenaoce purposes.
eazzeriqr of :be orly.

'be designed with adequate access
Access shall be pzuvided from the

1if
4) 8

I

Ventilation - Vancilacion shall he provided in all wet wells.
Vmcilation should be via blower, having sufficient capacity
to provide a 2-minute air change based on the wet well vo* :me
below grazie and above 'the mshoiznzn sewage level.

5) Puzup intake Design. - The Hydraulic Institute standards gives
recommended multiple pi: layouts for centrifugal pump auctions;
These are shown in Figures VII - 21, 22, and 23. In addition,
pump suction. connections to wet wells are shown in Figure VII -
24.

b.
\

*in

Dry' Well Design - The size of the dry WeT depends primarily on cho
ommber and type of pumps selected. The dry well shall be deep
enough cho: the p\====9s are self-priming at all staring levels
unless self-priming pumps are being recommended. The Pu:-mp setting
shall be such the: the pxml_:'s n==n====.== suc:'»::o. life is not exceeded . 1

1
D27 wells shall be well lighted and adequately ventilated.. The

dry well shall be positively ventilated with an exhaust sys can w:'11:E1
provides 30 at: changes per hour based upon dry 'sell volume below
grade. '

I
J

3
3

I

The vu.t:L1.at:Lon system may be continuous operated or intermit-
tently operated. All intermittently operated vent:LILating equipment
should be interconnected with :he respective lighting systaa. Cop.-
sideratioo. should also he given to automatic controls where inter-
mittent. Switches for operation of ventilation
equ:Lpmeo.t should be marked. and conveo;f.entl3r located.

operation is used.

Sufficient working clearances around pumps and other machinery
shall he provided co assure ease in m.ain1:enance.

1

Consideration shall be given ca cranes or hoists for reanov4.n3
pumps for maintenance and replacement.

The dry well shall be separated from :he we: .well by a water-
and go;-:ight 'all with separate entrances provided to each.

Stairways or access ladders shall be provided Io all u1:Mergrouod.
dry wells.

I*
i

A separate sump puamlg shall be provided in the dry wells to remove
leakage or drainage. A141 floor and walkway surfaces shall have an
adequate slope to a point of discharge.

L .

Q
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15 ppm

a ppm

10 ppm

6 ppm

Trickling Filter Effluent

Activated Sludge Effluent

Physical Chemical Effluent

Sand Filter Effluent

3 . Controls.

a . Electrical Equipment - Electrical systems and components (e.g.,
motors, lights, cables, conduits, switchhoxes, control circuits,
etc.) Io enclosed or partially enclosed spaces where flammable
mixtures or gases occasionally may be present should comply to the
National Electrical Code and OSHA requiranents.

4. Pipe Velocities - The velocities of fluids generated by pumps shall 'oh
between 4 and 6 fps. In of case shall a velocity less than 2 fps an
minimum flow be allowed.. .

5. Valves Suitable sbutaff valves shall be place Io suction and dis-
charge lttoes of each pump. A check valve shall be placed on each dis-
charge line, between the shutoff valve and the pump.

6.

1. Cleanoucs - Cleanouts should be located ac strategic points in the piping
system co allow line cleaning ad system maintenance.

8.

Flow Measurement - Suitable devices for measuring sewage flow should be
provided ac all pumping stations.

Sampling Taps - Sampling taps should be located ac strategic points in
the piping system'for ease in acquiring samples to: laboratory analysis.

o. nrsnzrzcuou AND ODOR CONTRDL.

1. Disinfection - All sewage treatment effluents which discharge in areas
subject to public contact shall be disinfected by chlorination, ozona-
tioo, or other suitable means.

a . C h l o r i n a t i o n .

1) Dose Requirements - The capacity of the chlorination equipment
shall be of sufficient size co produce a total residual of 2.0
ppm in the final effluent. Table VII - 33 gives recommended
chlorine dosages versus type of treatment.

Type of Treatment
Dosage

(Based on average design flow)

Table VII n 33
Recommended Chlorine Design Dosage vs. Type of Treatment
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The chla:4..nation eqUipmexit shall have a capacity greater
than the highest expected dosage to be applied ac any time.
It shall be capable of operation Linder every prevailing hydrau-
lic coodician.

2) Feed Equipment.

a) Type - The use of equipment designed to feed chlorine gas
in solucian is recommended. Hype-chlorinators will be
'acceptable on smaller installations.

b) Scazndby 8quipanenc - Standby equipment of sufficient capacity
should be available to replace the largest unit during shut-
downs. Spare parts shall be available for all chlorinators
to replace parts which are subject to wear and breakage.

\

c) Water Supply - E-.o ample supply of water (potable or f;LILtere=i
effluent) shall be available for operating the chlorination.

Where a booster pump is required, consideration
be given co providing a standby Pwnp .

equ:Lp1::en:l
should

3) Piping and Cannecticns - Piping systems should be as simple as
possible, especially selected and :nao.ufactured'c:: he suitable
far chlorine service with a minima amber of joints. Piping
shall be well supported and protected against extreme temperature
variations.

The standard. weishfl and thickness of steel or wrrnughtz iron
is suitable far use with 38 chlorine l iquid or gas. Low
pressure l ines made of hard rubber, saran-lima, rubber-lined,
polyethylene, PVC, or 0s:oli:e materials are satisfactory for
we: chlorine or aqueous soluriaus of chlorine.

4

To prevent corrosion, all lines designed co handle dry
chlorine shall be protected from the entrance of water or air
containing wane: .

4) Housing.

a) Separation - If gas chlorination equipment and chlorine
cylinders are to be in a building used for other purposes,
a gas-tight partition Shall separate :his room from any
other portion of the building. Doors to this room shall
open only co the outside of the building, and shall be
equipped with panic hardware. Such rooms shall be an ground
level, ad should permit easy access co all equipment.
Storage area should be separated from the feed area.

b) Inspection Window - A clear glass. gas-tight window shall
be installed in an exterior door or inceriar wall of Cha
chlorioaizcr roam to pris the chlorinator co be viewed
without entering the room. .

'III - "la



c) Heat - Chlorinator rooms should be provided with a means of
heating so that a temperature of at least 60° F can be
maintained, but the room should be protected from excess
heat. Cylinders should he kept at room temperature.

d) Exhaust Ventilation - Sufficient ventilation shall be pro-
vided co allow one complete at: change Io the chlorination
room, every two minutes. The exhaust duct shall be located
within 6 inches of the floor level. A louvered fresh air
intake must be provided to serve as a make-up air supply
when the exhaust fan is operating. This intake should be
located Io the ceiling oroear ceiling level. The exhaust
fan shall he wired to automatically activate when the light
is turned to the "on" position. The light switch shall be
located outside the room. As an additional safety factor,
a pressure type switch should be located in the door to
the chlorination room which will activate the exhaust fan
automatically when the door is opened, Io case the operator
fails to turn on the light switch. The point of discharge
shall be so located as not to contaminate the air inlet to
any building.or inhabited area.

On chlorination equipment which is wall or cylinder
mounted., the vent hose shall be screened and shall discharge
to the outside atmosphere and above grade.

e) E1ectrical'controls- The controls for the fans and lights
shall be such that they will automatically operate when the
door is opened and can also be manually operated 'from the
outside WithOut opening the door. All other electrical
equipment shall be located outside the chlorine room. A11
switches should be properly identified.

5) Chlorine Supply.

a) Cylinders - The use of one-ton. containers should be considered
where the average daily chlorine consumption is over 150 lbs .

b) Tank Cars - A: large installations consideration should be
given to the use of tank ears, generally accompanied by gas
evaporators I

: ) Scales - Scales shall be provided at all plants using chlor-
ine gas for weighing cylinders. Automatic switchover systems
may be accepted as an alternative to weighing scales on
smaller plants. At large plants, scales of the indicating
and recording type are recommended. At least a platform
scale shall be provided. Scales shall be of corrosion-
resistant material .
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d) Evaporators - h't;ere maoifoldiog of several cylinders will
be required to evaporaize sufficient chlorine, consideration
should be given to the installation of gas evaporators .

:

I
L

e ) Ii
Leak Detection and Controls - A bottle of ammonium hydrox-
ide solution shall *ah available for detecting chlorine
leaks. Consideration should also be given to the provision
of caustic soda solution reaction tanks for absorbing the
contents of leaking one-ton cylinders where such cylinders
are in use. At large iostallatioos consideration should be
given to the installation of automatic gas detection and
relater alarm equitant .

I

f) Safety Chains Safety chains shall be provided at a.l gasan 1
chlorination installations where chlorination bottles are
anployed. The chains spell be installed co hold the bottles
securely upright, bath on the scales and in storage areas.

I

Sb Leak Repair Ki: - An emergency repair Ki: should be provided
with the particular chlorine container cm be used. Kits
are available for all types: 100 lb. bottles, 150 lb.
bottles, can cylinders, and rank cars .

11) Posting -» A poster giving chlorine handling instructions
and precautions should be posted in a conspicuous place in
the chlorination room. Decaled. chlorine manuals are avail-
able from the various mamzfaccurers and should be available
for reference.

_~
4
\

i) Outside Cover - Chlorination equipment located outside build-
ings shall be protected. Ervin. the sun.

6) Gas Masks - At least l self-contained breathing apparatus in
good operating condition of a type conforming to OSHA standards
shall he available ac all installations where chlorine gas is
handled and shall he located outside and adjacent to any room
where chlorine is used Cr stored. Instructions for using, test-
iog, and replacing mask parts, including canisters shall he
posted.

\
I

7) Dechlorination - Attention shanld. be given co design of suitable
deehlorioacian metzhnds where aquatic life prcn:ec*:Lon.i.s required.

b. Gzooacicn .-

1) Base Requirements - The capacity of the ozcoacian equipment: shall
be of suificienc size to assure proper coliform discharge require-
ments.

P
J
>

'l

Table VII - 34 gives recommended ozone dosage versus type of
creannenc.

I
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Activated Sludge Effluent

Sand Filter Effluent

AdvancedWaste Treatment Effluent

10 ppm

7 ppm

7 ppm

Type of Treatment
Dosage

(Based upon average design flow)

. Table VH - 34 .
Recommended Ozone Design Dosage vs.

Type of Treatment

2) Equipment: Requirements.

a) Ozone Generation Equipment - Ozone must be produced from
. air or oxygen by the reaction of an oxygen-containing feed

gas in an electric discharge. Ozone generation shall be
of-sine with imnediar8 application of the ozone co the
waste scream.

The ozone generator may be of the plane Ar cube type.
The equipment shall be equipped with adequate cooling water
systems ca dissipate heat produced during ozone generation.

b) Piping and Piping Appurtenances - All piping from the
generator co the diffuser system shall be of an approved
material which is corrosion resistant to ozone.

c) ¥D3solution System .4 Since the purpose of donation is. to
achieve a maximum oxidizing effect with unioimum dose, *a
dissolution systan shall be provided no divide the gas
into fine bubbles as it m:L::es with the effluent. Acceptable
methods include porous diffusers, venturi injectors, and.
mmlsion turbines.

d) Handling of Process Def-Gases - Handling of off-gases from
the ozone contact: chamber should be a major design consider-
at ion. .

Ozone produced by using oxygen as feed gas may contain
more than 90 per cent oxygen in the off-gases released from
the contact chamber. A suitable means of covering the
chamber and recycling the oxygen to the ozonator may be .
economically feasible. The possibility of nitrogen build-
up in the off-gases should be acknowledged and a suitable
nitrogen gas removal system shall be included in the design.

c . Other Methods - Dther methods of disinfection, such as iodination,
x-radiation, Y -radiation, etc., :nay be proposed. Print to use,
sufficient data as co the technical feasibility and application shall
be submitted to the Department for review and approval.
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15

5.15

5

5.15

Retention Time (minutes oz peak hourly flow Ar
max. rate of stumpage)

Channel Velodxy (fpm)

4

2. Contact Basin Design.

a. Design Criteria' * Table VII - 35 gives recommended Cesigo criteria
for the design. of chlorine and ozone contact cho:=nbers.

b . General Struszsural Requirements .

1 ) CExl:a=:l.:al Addition - The design of the contact tank should
provide fur :ha disinfectant solution through a diffuser which
11111 uniformly distribute the solution into the path of flaw
of sewage or by flaw directly into a rapid Unix propeller for
instantsnzous and csuuzpleca diffusion.

\"*"°g for ac least 30 seconds should be wainnainea if
mechanical -*'~"*'gis not used.

z> Basin Channels - Basin channels may he under-over type at
aro1:n4-the-'mari serpentine type wt:l:Ls:h shall be éesigoed co
graves: short circuiting and shall assure ac least, 30 ca 90
par cam: of the wastewater is retained in the basin for :he
specified retention Tina.

3) Deuncering and Desludgiog - Uraina shall'ue provided in :ha sank
ac: derateriag the contact basin and for removal of sludge by
flushing or annual cpuratizaum.

3. Mar Cbnnzol.

a . Use Bsqoirzmnnrs - Sevearzl methods may be employed for pa: zaucrol .
IN selectioN of :he ans: feaaibla unnchad, consideration 31=au1:1 be
given no using e=11=i1=~=====°-= euqsloyed elsershere in the process, such as
aeration, chlorination, etc.

b. Methods and D-cans.

1) Chlarioatiou - Chlorine is used in up-sew-zur, ahead of odor
producing points in cho plans. The design of chlorination ado:
control should be 'oasad upon 20 ppm chlorine dosage. .

Parameter Chlorine Gzone

Table Vu - as
. Recommended Design Criteria

Chlorine or Gzone Contact Chamber
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Equipment design shall csanfurm to the requirements of
Section O.l.a.

2) Donation - Ozone is used primarily at in-plant points since
on-site ozone generation is required. Io addition to applica-
tions in the waste stream, ozone may be mixed with off-gases
from digesters and holding basins for odor control.

Dosages range from 15 ppm cm 25 ppm and should he designed.
for the maximum dose requirements.

3) Aeration - Aeration ac points upstream of odor production may
be a feasible means of odor control. Retention times rage
from 10 to 45 minutes with air requirements ranging from 0.1
to 0.4 cubic feet per gallon of wastewater.

4) Chemical Addition - Deodorizing chemicals may he employed in
areas where it: is difficult to arrange aeration, chlorination,
or donation. Chemicals may be employed directly in the waste
scream or aspirated and sprayed over areas of odor production.

5) Lime Application - The use of lime in odor control is generally
used on open sludge beds. Dose requirements depend upon
digester operation and control, pH, alkalinity and volatile
acids in the sludge.

6) Hydrogen Peroxide - Hydrogen peroxide is used primarily in up-
sewer and ahead of. odor producing points in the plant. The .
dose requirements range from 5 to 40 mg/1 depending upon the
location of the odor and the temperature of the waste.

It is recommended than no greater than 50 per cent hydrogen
peroxide solution be used as feed. Where :he Engineer is
contemplating using 70 per cent solution, care should be taken
to safely house the equipment ad meet local f i re codes .
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1

Reuse of treated sewage effluents is encouraged. However the potential
public hazard caused by reus&g effluents must be weighed carefully in the
study of 1 reuse methods. Additional i'.*ee:mex:t.t of the effluent may be required
prior no reuse. }

Domestic Irrigation - Domestic irrigation includes watering of play-
grounds, parks, lawns, or other areas where the public may congregate
and/or where children may play.

3
E
g~

.ll ..

a . Effluent Storage - Since wastetracer flows ac a continuous ooo-
uniform race and the frequency of :L1"r:iga:ioo and quantity of water
used for irrigation vary, e'fluent storage should be provided.

I
J

I

The requirements for effluent storage pond. design are outlined
:Lm Section. K of :his Chapter.

b . 3
f
1

J -

may be used Ear domestic irrigation.
I

Effluent Quality Requirements - The Department's Rules and Regula-
tions R3-20-400 place restrictions on the quality of effluent which

Under this regulation, all
waste effluents used for domestic irrigation shall contain not more
than 10 mg/1 BOD, 10 mg/1 suspended solids, and 200 fecal coliform
per 100 ml,- based upon the arith~ ~etic mean of 5 analyses over a 15-
day period. .

t
I
!

.  To achieve :his quality of effluent, a. fore: of.r:erc:Laz'y treatment
will ms likely be required.

I

I-

c . Water Demand -
seasonally.
glad in the summer to 1000 glad in the winter.

The wane: demand far domestic irrigation varies
As a rule of chung, water deznaoa range Erma 1Q,000

3
I

I

d. Distribution Systems - The distribution system for domestic irriga-
tion shall  be by spray irrigation. The nozzles should be of the non-
clog type, if possible, and. should be designed. Ear easy maintenance.

V
_ I

4

'Him spray nozzle shall be spaced so than the spray pattern is
overlapping.

Areas  o f  potent ia l  pudd l ing  wi l l  no:  be  permit ted .
1
i
1
\
I

e . Consideration should be giver. co providing buffer zones :o allow for
wind crsnsparc of the effluent: aerosols.

Manigcring Requirements - Planes employing effluent reuse systems
shall' unnitor the effluent to assure compliance with Regulation.
R9-2G-400. Monthly regions showing the effluent quality shall be
sen: co the Department .

4 .
I

- L

1
1.

l.-
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g. Sprinkler Head Posting - Signs sha11 be posted on the irrigation
area with the following statement: "Sprinklers Spraying Contaminated
Water - Do Not Drink. " .

;

z. Agricultural Irrigation - The .design and operation of an effluent reuse
system via agricultural irrigation requires inirestigatiori of die follow-
:Lug :

a . Effluent Storage - Since wastewater flows ac a continuous eon-uniform
rate and crop demand varies with season, the Engineer should give due
consideration to effluent storage requirements. The requirements for
storage pond design are outlined in Section K of this Chapter.

b. Clogging of Soils and Irrigation Distribution Systems - Most of the
suspended. solids in raw wastewater are removed by proper treatment.
However, effective filtration methods should be investigated to
assure that soils and sprinklers or trickle irrigation systems will
not plug.

Io heavy soils, organic matter may clog the capillary pores in
the upper layer which will decrease infiltration. Deeper soil plug-
sins will result in anaerobic conditions which will reduce soil
permeability. In these cases, a regular means of breaking the
surface crust and plowing the deeper layers may be required as .
standard operational procedure to improve and maintain soil perme-
ability.

c .

3

Crop Demands The amount of water required by the crop and the fre-
quency of  applicat ion wil l  be the major criteria in designing the
irr igat ion system. Technical Bulletin No. 169, "Consumptive Use of
Water by Crops in Arizona," is recommended as reference for design
o§ agricultural irrigation systems .

d. Toxic Constitutents - Wastewater effluents may contain soluble con-
stituents at concentrations toxic to plants.. The following chemical
constituents should be investigated and correlated with crop toxicity.

1)
2)
3)
4)
5)
6)

chloride
sodium
zinc
manganese
hexavalenc chromium
cadmium

7)
8)
9)
10)
11)
12)

nickel
lead
mer cure
organic acids
phenol is
boron

If such constituents exceed the recommended toxic limits for
crops in question, suitable means shall be designed to dilute or
reduce the concentration of the toxic constituent.

e . Coliform Restrictions - The Department's Rules and Regulations
R9-20-400 place restrictions on the quality of effluent which may
be used for agricultural irrigation.
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Fibrous or forage

cops not for human

cansurnption

Secondary

»

30 30

Orchard crops

(indirect application)

of effluent

Secondary 30 30

Processed food cop Secondary and
disinfection

Séconiary and
disinfection

30 30

30 30Orchard Crops

(direct application)

of effluent

Unprocessed food op Secondary.
Tertiary. and
disinfection

10 10

irrigated
Constituent

Type of
Treatment

Efiiuent Quality
8094111 55mg/I

. TABLE VII Q 37
Effluent Quality Requirements for Agricultural irrigation

Table vIi - 36 summarizes the coliform requirements of the
regulations.

f . Effluent: Quality R9-20-400 also gives effluent quality and moni-
toring requirements for agricultural irrigation. Table VII - 37
sxmunarizes the type of waste urea:-men: required and the effluent
qual i ty restrictions.

|

g. General Features .

1) Conveyance System - Conveyance of effluent to the irrigation
should preferably be by gravity. Only when topography is un-
favorable or where long conveyance distances are requirer
should pumping be considered.

The storage pond shall be considered as an integral part
of the conveyance system.

The requirements established in Section Q - Land Treatment
also apply co agricultural irrigation.

)
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7-12

10-15

a-10

3-5

1-4
a-1a

18-15

Beef Carrie. per head
Dairy cattie per head

Hg;-5e, per head

Swine

Sheep and goats, pea' head

Chickens. Ne' lm birds

Turkeys, P¢t 108 birds

-

Anirnd Water Consumed (god}

Table VH - 38
Water Consumption by Livestock

2) Fence - Tae effluent; storage pond shall he fenced to prerenc
public access. The fence shall be a miniznzncn of 6 feet in
height: and shall be cf sufficient strength no exclude livestock
and ache: animals. Material of coo.struc*.::Lou. shall he chain
l ink, woad, or block. All gates shall be of the lockable type.

3. Stock Watering - Snack and w:L1d1:LEe consume water in varying amounts,
depending upon climate, type of diet, degree of exercise, and the ,
salinity of che- water available. - 38 :ahu.1.ates some appro-
ptiace ranges Animals can tolerate
higher salinities than man.
l imi ts of sal ioiny for l ivestock.

Table VII
o f  w a t e r  c s n s i m p t i o n  b y  l i v e s t o c k .

Table VII - 39 shows the proposed safe

Whlul. teasing sewage effluent fox* stack watering, the Engineer shall
give careful cotlsideraciou no the quality of the effluent, its affect
upon :he =*41~'=1s, and the potential for disease or chemical con:=1H4 H=-
:ion of hmznmos through alndsnal eansunzpcion.

The Depart:zen:'s Bola: and Regulations R9-20-400 requires minimum
of- secondary creacmenc for watering of faze animals other :Han prsdwzing
dairy anoinals. .

Animal

I
I

Pouluy

Swine

Horses

Dairy cattle

Beef ca:ti» -.

Sheep (adult)

Threshold Sdiniiy Conceniratiorls

( w s .  mg / 1 ) .
zero .

480

5435

7150

10000

ucno 1
I

. . T a b l e  V H  _ '  3 9  . . .

Proposed Safe Limits of Salinity for livestock
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Watering of producing dairy animals requires secondary treatment
and disinfection. The maximum monthly arithmetic average coliform
count shall.oot exceed 5000/100 mg, and the maximum monthly arithmetic
average fecal coliform count shall not exceed 1000/100 ml. Single
sample limitations are_20,Q00/100 ml for coliform, .;;44000/100 ml
for fecal coliform.

4. Golf Course Irrigation - The use of effluent for golf course irriga-
tion requires investigation of the following :

a . Effluent Storage -'Since wastewater flows at a continuous non-
uniform race and golf course irrigation pumping systems operate
during daily or weekly intervals, storage ponds shall be required
(in the form of lake systems) to provide for the periodic operation.
The requirements for effluent pond design are outlined in Section K
of this Chapter.

b. Water Demand - The water demand for a golf course varies seasonally.
As a nzle of thumb, water demands range from 10,000 glad Io the
summer co 1,000 glad (once per week) Io the winter, depending upon
elevations and climatological conditions. _

c . Effluent Quality and Monitoring Requirements - The Depart° tment's
Rules and Regulations R9-20-400 require a minimum of secondary
treatment and disinfection. for effluents used on golf courses in
non-residential areas, and tertiary treatment and disinfection for
effluents used on golf courses in residential areas .

For residential areas, fenced golf courses which prevent children
from playing on the links may be used as an alternative to tertiary
treatment.

Consideration should be given to providing buffer zones to allow
for wind transport of the effluent aerosols.

d. Posting - Signs shall be posted on the golf course with the follow-
ing statement: Water - Do Not
Drink. ll

"Sprinklers Spraying Contaminated

5. Industrial Reuse - The quality of effluent required for industrial
reuse varies from industry co industry and from process water co process
water.

t o

"Water Qual ity Criteria," by McKee & Wolf is an excel lent reference
use in designing industrial reuse systems.

6. Wetlands Marsh - Formation of a wetland marsh for the reuse of effluent
incorporates physical, chemical, and biological principles in a common
environment co yield a.balanced ecosystem. The effluent marsh is
stocked with fish and aquatic organisms, is a resting place and breeding
area for fowl; and, provided with the proper land and vegetation balance,
attracts a wildlife habitat.
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Arsenic

Barium

Cadmium

Chromium (Hexavadent)

Copper
Cyanide

Lead

Mercury

Phenol

Selenium

Silver

Zinc

0.85

o.s

0.01

0.05

o.os

0.10

o.as

o.oos

o.oo1

0.01'

o.os

0.5

a . Effluent Quality Requirements.

1) Bacteriological Quality - The fecal coliform content shall man
exceed a geometric mean cf 1800/lD0 :ml nor small more Chan 10
per cent: of the samples during a 30-day period exceed 200/100 ml,
based on a minimum: of five saznples during such periods. .

2) pH - The pH shall remain wichita the limits of 6.5 and 8.6 ac
all times. The nlaxinunr change permitted as a result of the
waste discharge shall oar.: ea::eed'0.5 pH units.

3) Dissolved Oxygen - The discharge of wastes shall not lower the
dissolved oxygen content below 4 mg/1 in :he receiving body.

4) Temperature - The temperature of wastes discharged shall no:
interfere with wildlife use or aesthetic values.

5) Toxicity - The following limits shall no: be exceeded for the
l i m i t e d  s u b s t a n c e s . .

Substance
Limiting

Concentration mg/1

b. Ground Water Protection - care shall be taken ca assure cho:
bacterial contamination, razzes, odors, turbidity, color, Eoaming,
or a significant increase of mineral water quality of the 'underlying
aquifers which are izsed for public supply does not occur. Ground
water monitoring may be required.

c . Physical/Bialogical Reauirezneons
meet
success of purpose:

_ - The marsh should be designed to
the following requirements no allow optimum management and

1) The effluent .saurca ms: :ac contain significant: quaocicies of
any harmful materials. (Discharge requiremencs.discussed above
provide for this need.)
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2) Optimum waterfowl habitat conditions must be provided, i.e.,
sufficient nesting cover for upland and over-water nesters,
adequate brood cover, minimum access for predators and suffic-
ient loafing si tes;

;
»

3) Water level manipulation must be timed so
nesting birds.

as not to affect

4) The effluent discharge to the marsh area should be disinfected,
either by natural means, chlorination, or other acceptable
methods .

5) Storage facilities may have to be provided Io those situations
where mechanical plants are discharging continuously, since it
is not recommended that the marshes receive water during the
winter.

6) Marsh. may be a natural or artificial basin and it may he
operated as a closed system (with all water loss through evapor-
ation) or an open system, allowing periodic discharge into a
natural water course.

7) If efficient nutrient removal is no take place in such a system,
care must be taken to avoid creating a marsh with a large
central area of open water. Depending upon the morphometry of
the basin, various internal works such as cross dikes may have to
be constructed to obtain relatively sballowwater throughout the
system, and thereby provide the maximum contact of Water with
the nutrient absorbing aquatic plants. The nutrient-rich water
should result in prolific growth of aquatic plants and inverte-
brates; as a result, food will not be~a limiting factor to
water fowl production. Io order to avoid other factors (e.g.,
resting and loafing sites) limiting production, it is strongly
recommended that internal work (loafing bars and islands) be
included in the design.

8) About 25 per cent of the marsh area should be open water at a
depth of 4 co 5 feet. Islands for upland nesting and loafing
would cover approximately 10 per cent of the marsh area. Some
50 to 60 per cent of the area would consist of shallow water and
emergent vegetation for brood cover and nesting habitat for over-
water nesters. Maxim ~m security from nest predation is provided
by surrounding the complex with a continuous :one of water two
feet deep and approximately 300 feet wide.

9) Annual discharge and reflooring :Lm early spring is desirable to
insure maximum uptake of nutrients d.ur';u1g the growing season and
provide as little disruption to nesting water fowl as possible.

10) Some method of 'detritus removal, either by conventional harvest
methods, burning or some form of dredging should be considered co
prevent "fill iN" of the harsh area..
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d. Other Engineering Requirements - There are several requirements which
the Engineer should consider during design.

3"

3"

l

1) Protection against discharge or escape of reclaimed water from
the marsh site should he considered. Sufficient water surface
area must be provided so that the entire output of the treatment
plant is taken up by evaporation during the :months of maximum
production of reclaimed water. Storage or alternate methods of
disposal should be provided for use during :months of low evapora-
tion, i f necessary.

2) The marsh land should he segmented, so than sections can be
closed off for rehabilitation or other work under the management
program. Additional surface area should be allowed for in the
design of the marsh to compensate for such periodic closures or,
as to alternative, reclaimed water storage facilities should be
incorporated into the design of the marsh.

X I

8

3) The wetlands should be local in an area of low sail. permeability
having a minimum soil mantle of three feet. .

lx
4
I
!

4) The site should be level co minimize earthwork and no a-low
siamllaniou of natural conditions as closely as possible.

S) -

f

The sine should be protected from oacural inflow of winers to
:Lncrease ice capacity for util ization of reclaimed acer. In
addition, the sine muse he safe from flooding by szorzns up to
the 100-year frequency.

i

6) Facilities for delivery of reclaimed Water Cb the 'wetlands marsh
and for ini tial  disuribunian into :he marsh must he designed as
anil-laeatzher conucponenrs, capable of Eunctiooing during periods
of freeze, as well as during normal weather.

J
L

7) The initial distribution system an the marsh area should be
designed' co permit operating personnel co select the area of
the marsh Co which the water will be delivered.

I f it ' is found. :her the marsh land program cannot consumptively
use all of the reclaimed water produced, either on an annual
or a seasonal basis, alternative supplemental means of disposal/
reclamation must: be sought.

i

E
I

9) Soils and geological investigation should be under taken to
define unusual geology, faults, dikes, etc. which would govern
site location.

4
I

10)
1"

1Tabulation of existing we1=ls that use the underlying aquifer and
their water quality should be defined for background on future
monitoring. Other ground water monitoring may be required.

I

l

)

ii

l
z
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11) Investigation of theré ff..ects of the aystem relative to proxi-
mity of inhabited area; should be considered..

Q- Lamn nzzazrrmrr.

The creacpzenc of wastewater by land application can be applied to raw
pretreated wastewater or effluents from secondary treatment processes .

There are three basic methods of applying raw waste or secondary effluents
to land:

(1) slow rate (irrigation)
(2) rapid infiltration (infiltration-percolation)
(3) overland. flow.

1. Design Criteria - Tables VII - 40 and VII - 41 show the recommended
design criteria for the three basic methods of land treatment. More
detailed design information and examples are given in the EPA Process
Design Manual for Land Treatment of Municipal Wastewater.

Pr8imuinaw investigative soils work shall be performed and sub-
minted iN report form evaluating the items listed in Table VII - 42 .

\

2. Distribution - Distribution of the wastewater or effluent may be by
fixed or moving sprinkling systems, ridge ad. furrow surface spreading,
or border-strip irrigation.

3. Containment - A11 land. disposal areas shall be designed co contain the
effluent within. the desired area.

IE overland flow is used, the system used to collect the effluent
discharge shall be suitable to assure confined transport to the point
of final disposal.

4. Buffer Zones - Consideration shall be given to providing buf'ar zones
on the land. area to absorb unusual f low variat ions .

5. Monitoring Requir ants - The effluent stream should be monitored,
especially when the land treatment area is used in canjuhction with
agricultural production .

Qu

Ground water monitoring may be required and will be designated
as required when the Department feels monitoring is necessary.

R . OTHER PROCESSES.

There are other processes which have application as advanced waste treatment
processes and are generally applied to created effluents.

1. Ion Exchange - Ion exchange is generally used in the advanced waste
treatment field to remove organic: nutrients, specially nitrogen and
phosphorous compounds .
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Feature Slow rate

Principal processes

Rapid infiltration Overland How

Appll Cati an te-:hu1 q.ues Sprinkler or
sue-face*

Usually surface Sprinkler or
surface

Annual application
rate. fn

z ca 20 2D Tb 550 10 £0 70

Field area required.
acres!!

56 cm 550 '2 m 55 15 no 110

Typical weekly applt-
cation ran. in.

0.5:n4 4 Ra 120 z.s tN 5:
s CD 164

Minimum nreapnlicacion
treatment provided
in Unizgi States

Prim-ar/
sed1n\entat1on8

Primary
sedimencaciun

Screening and
gri t  reseal

Oisposi Tim of
applied uasteuater

Evapatrans pi Rati an
and per-cn! as on

Mainly
persnlation

Surfacer runoff and
evapotranspi Nazi an
uitN same
persnlation

Need for vegetation Required Upcianal Requi red

Q

a. Includes ridge-and-furrmn,and burner strip.
b. Field area in acres not including buffer area. roads, or ditzes for l Meal/d (43.8 L/s) flew
c. Range for application of screened wastewater.
d. Range far application of laden and secondary effluent.
e. Depends on the use of :Ne effluent and the type of oz-pp.

. . Table 'VII - 4-0

CompariSon of Design Features for Land Treatment
Processes . .

Charzctaristics Slow rate

Principal processes

rapid 'inf1'It:'at'£cn Overland f1t:w
q

Slope Less than 2122 on culti-
vated land; less than
to: on noncultivatad
had

Hot critical: excessive
slopes require much
earchuork

Finish slopes
oz

Soil perfrzabiiity Moderately slow to
Ana:-ataly rapid

Rapid (saris, loony
sands )

Slew (clays,
silts, and
sails with
impermeable
barriers)

Depth no
grwunduaner

2 co 3 ft (minimum) ID ft Nasser depths
are acceptable where
under-drainage is
provided)

Mat critical

CI 'I maul c
res :ii cM ons

Storage. after needed
` ' for cold weather and

preeipitatiun

None (possibly :unify
operation fn cold
weather) .

Srarage often
needed for
cold weather

Table XII Q 41

Comparison of Site Characteristics for Land
- Treatment Processes
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In* the general application, the ion. exchange process should 'be
preceded by carbon adsorpciozz to reduce the organic load to the ex-
changers and decrease organic fowling of the resin beds.

a . Ammonia Removal
pa Ra us
rpm/ fc2 .
solution 4

- Arm:~on:La removal may be accomplished using a
cationic resin with the feed applied an approximately 3

Regeneration is asccmplisbed. using a 10 per cent NaCl
_

I

Selective ion exchange has been used which employs a natural
zeolite, which is selective in the presence of sodium, magnesium,
and callcixm ions. Hydraulic loading rates of 6 - 8 rpm/ fr:2 of
bed area is the normal operating procedure. Regeneration of the
° ~f*="=ted resin is accomplished with a lime slurry which reacts
with the amnoniura ions to give an alkaline aqueous ammonia solu-
t ion. The amxoniuxn solution is then taken to an airstripping tower
and the regenerant is recycled to the zeolite bed.

',x

1*

b.
a

Phosphate Removal - Typical organic resins used for anion exchange
may be used for phosphate ranoval.

alumina.
rpm/ f:2 .
for backwash.

In addition, consideration should be given co using activated
Applicat ion rates are general ly in  the range of  3 - 4

.Regeneration is accomplished using 2.0 M NaOH solution

s . In all cases, it is recommended cho: pilot studies be adminis-
:ered to define design. criteria and potential problem areas prior
to final design.

. . »

I I

9i n Ox:f.dal::f.on - Chemical oxidation Io the advanced waste treatment process
has application co: °

(1)
¢2>
(3)

aanmooia in the effluent stream,
reduce :he concentration of residual c':ganics ,
ieCuce the lBeCterial and viral cqntént gr the effluent. (See
Section O-)

a . Chlorine - Chlorination has proven to be operationally dependable
in removing ammonia nitrogen in :he wastewater effluent.

5

Theoretically, approximately 6.3 mg/1 Caz are required co remove
1.0 mg/1 of ammonia. Actual experience shows requirements of
10 :ng/1 or greater of Caz to reamive 1.0 mgfl of ammonia. Best
results occur with a reaction time of 2 hours, a temperature of
45 - 48° F,Ami a pH 7 - 9. l.>-

Chlorination is also a dependable means of reducing organic con-
centration (BOD5,COD) in the effluent.
reduction can only be determined Io the laboratory.
testing should be undertaken to size :he chlorination system.

Dosages required for organic
Therefore, pilot
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1

b. Ozone - Ozone may be used iN reducing the organic concentrations iN
wastewater treatment effluents. Sioce the reaction :ate of ozone
with organics is dependent upon the rate of ozone decomposition,
which in turn varies with 95, pilot testing should be performed Io
designing ozooation systems use for oxidation of organics.

3. Reverse Osmosis - The reverse osmosis precess may be used far inorganic
and organic reduction tn wastewater effluent screams prior to water
reuse.

To assure an extended membrane service it will be necessary an pre-
:rear the effluent prior to application of the reverse osmosis system.
In addition., facil i ties should be provided for periodic: cleaning of
the membrane units.

a . Pretreatment - Since the principal cause of flu:-decline of a
attributed co organic or heavy

metal fouling of the membrane, membrane hydrolysis, and membrane
compaction, pretreatment is a necessity prior to reverse osmosis.
The m~ ~st frequently used pretreatment methods for wastewater
effluents include:

reverse osmosis unit is generally

I

1) pH Adjustment - Acidification of :he feed stream reduces the
rare of fluzc-decline by increasing the solubility of inorganic
precipiuaces such as Ca.C03, Mg(OH)2, or Ca.S04_, and minimizes
the hydrolysis of the reverse osmosis msznhranes. I:  is general
practice co keep the BE of the feed below 7.5. In addition,
in is ingoruancf co c08:':01 the temperature of the feed to
between TD - 80°F for raduecion in. rnesbrene hydrolysis.

In any case, the manufacturers' recommendation should be .
cfnnsidera Ear operating conditions ralaced. to 'QE and cempera-
cure.

2) Turbidity Control - Removal of excess turbidity may be achieved
by e.1ari£:Lcaciau with chemical coaguJ.an:s absorption.. I n  a l l
cases, :he feed stream should of: exhibit a curb-Ldiny greater
than 1 and, preferably, less :Han .75 JTU.

Disinfection prior ca the reverse osmosis following precreacnenc
is necessary ca prevent slime growths on :he uzeabrane and/or prevent
contamination of the equipmmc.

b. Membrane Cleaning - Table VII - 43 lists the methods of :membrane
¢ la=:n4ng cho: have been used and which nay he censiderei to pre-
long membrane service.

c . Past Treacznemz - Pos: creanment of the geztzeace water may 'ah
necessary and. may. involve BE adjustment, degasification :o re:-.ave
carbon dioxide, and disinfeccien .
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Physical Mechanical

Hydrodynamical
Reverse flow

Air/water flushing

Sonicztion

Foam-ball swabbing

Tangential velocity variation Turbulence promoters
Depresure and use forced or osmotic reverse flow of
product

Daily 15 min depressurize flush

Regular ultrasonic deaning with wetting agent

Chemical Additive to fitted

Flushing with additive
oz low pressure

. Membrane replace-
ment 1
inorganic membrane -
Alive
insoluble enzyme az-
tad'|i=:d to membrane
Proyeiectralyte
membrane

pH control to reduce hydrolysis and scale deposit 5
mg/gd of 5% sodium hyperchlorite at pH = 5 Friction-
redudng additives (poly-etheienegiycol) soil dispel
wants (sodium silicate)

Cornpiexing agents (EDTA, Sodium hexarnetaphos-
phate)
Oxidizing agents (sfitric add)
Detergents 11% BIZ)
Pre-:oat (diatomaceous earth, Activated carbon, and
surface-aaive agent)
High concentrator of NaG (18%)

In situ membrane replacement

Encourage biogrowth to consume fouling film

Degradation of fouling film

Composite membranes or dynamic laver rechnioue

Technique Method Decryption

. Table VH - 43 `
Membrane Cleaning Techniques for Reverse Osmosis

The design, of'reverse osmosis system should be undertaken 'in coo.-
juncriou with a reputable reverse osmosis manufacturer which has had
prior experience in wastewater treatment applications. In is recommended
that pilot studies be performed on pretreetnent 3 well as reverse
osmosis applications prior to final design.

4 . Evapotranspiraticm. - Evapacranspi:-ation systems have application Io
effluent disposal of small waste treatment facilities. They generally
provide a means of wastewater disposal in localities where site condi-
tions preclude soil absorption, although they may be used in conj ucctdcn
with soil absorption. systems.

a . Design Criteria - The surface area of the evapocranspiracion bed
shall be sized on a hydraulic loading race showu in Figure VII - 25 .
Since localized conditions are no: shown in Figure VII - 25, the
Engineer shall :aka necessary adjustments based upon similar eleva-
tions.
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Weil - Public Water Supply
- Private

Water Line

'Live Stream
Dry Wash

"'ProgeNy Line

Building Foundation

Swimming Pods

Walks. Driveways

Minimum Distance, ft.

' 290 feet on water supply water sheds.

°" Lots with individual wells require setbacks of so feet.

Table V11-44

Setback Requirements for Ev apotranspiration Systems

b. Setbacks - The msinimwm setbacks allowed shall be as outlined in
Table VII Q 44.

Bed Canscrucnicn.

1) The bed surface shall be slightly crowned ca exclude rain water.
Adjacent drainage shall be diverted around and away from :he
evapvatranspiraniso. bed. ,

2) The bed depth shall be beraeen 3 fee: and 5 fees, but doc less
than twice the maueirnm frost depth.

3) The media shall be placed as follows:

a) .Bottom Hal" shall be 3/4 - 4 inch diameter gravel.
Perforated drain :ilea shall' lay level on the cop of :be
gravel. .

b) Pea gravel shall be placed an cop of :he gravel co within
15 inches of the bed. surface.

¢ ) Coarse sand =_1"=̀l 1 be placed on :op of  the pea gravel to
within 2 inches of  :he bed surface.

d) The bed shall be capped with Z inches of  cap soil.

4) T h e  d i s t r i b u t i o n  d r a i n  l i n e s  s h a l l  ' b e  p e r f o r a t e d  a n d  s h a l l  b e
spaced of greater than 10 fee: apart distributed across the
b e d  a r e a . .

4Eu:
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5) Serial or parallel loading of the drain lines is permitted .

6) The area may be planted with trees, flowers, or grass. However,
vegetation should be selected to maximize evapotraospiration.
The State Universities or the U. s. Department of Agriculture
should be contacted for guidance.

7) Where evapotranspiration beds are placed on hillsides, con-
crete retaining walls or other suitable construction shall
be installed no a depth of 2 feet below the bed bottom to
prevent effluent from surfacing.

8) Io areas where blasting is necessary, the soil and rock condi-
tions and construction techniques may dictate use of bottom
and/or side sealing.

9) Where sealing of the evaponraospiracion bed is required, in is
recommended cho: 20 mil minimum Hypaloo or plc liner be
ins ta l led .

10). An evapotranspiracion bed area equal to 100 per cent of the
initial area shall be available for bed expansion. This space
shall not he used for permanent structures.

8
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11
7

pH
BOD
.-nm

4.
5.
6.
7.
8.

Suspended Solis
Temperature
Coliform
Dissolved Oxygen
Chlorine Residual

D. LABORATORY DES IN •

k The three key words to any well-planned. wastewater treatment plan: laboratory
are:

(l)
(2)
(3)

Flexibility, which provides for changes in use requirements,
Adaptability, Eor changes in occupancy requirements, and
Expandability, for changes in space requirements.

The design of the laboratory facility should be performed with expectations
of meeting future laboratory certification requirements. Smaller sewage treatment

such a As
the size of the facility increases (above 100,000 gallons per day) careful design
is encouraged to facilitate updating of the existing laboratory as laboratory
certification requirements become mandatory.

plants may not be able to support facility nor will it be necessary.

1. Location - The laboratory should be located on ground level, easily access-
ible to all sampling points. In sine selection, environmental control is
as important consideration. It should be located away from vibrating
machinery or equipment which might have adverse effects on the performance
of laboratory instruments or the analyst. Optimum utilization of the
laboratory is related to a pleasant, comfortable environment.

2. Equipment - Each laboratory should be equipped with the necessary equip-
ment co perform the recommended laboratory analysis- given in Table VIII - 1.

Glassware, chemicals, and ocher miscel'aneous appur':enanc:e.s should be
housed in lockable cabinets.

VIII _ 2
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Table vm-1
Process vs. Routine Control Tests
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anaerobic digestion analysis VIII -»  3
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*Volatile solids should be included in sludge analysis.
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CHAPTER IX -_ INDUSTRIAL AND AGRICULTURAL WASTES

8

A_ INTRODUCTION.

1. Discharge to Surface Waters - Wastewaters Eros industrial, and agricultural
operations which discharge into any waters of the State shall not degrade
the water quality of the surface waters beyond the limits prescribed by
the Water Quality Standards as set forth in the Department;'s Rules and
Regulation R9-21 and shall require a Discharge Permit .

2. No Discharge - Wastewaters from industrial .and agricultural operations
which do not discharge to the State's surface waters and are generally
disposed of by leachfield, injection, evaporation, percolation, or other
such feasible methods shall not be detrimental to ground water quality
and its present and potential use.

1

Groundwaters which are used or have the potential of being used for
drinking water supplies shall meet the standards for chemical quality as
outlined in the Safe Drinking Water Act or any other applicable regula-
tions. Effluent from land application which will degrade the quality of
these water supplies must be treated to remove the potential of ground
water quality degradation.

3. Discharge to Public Sewers - Wastewaters from industrial and agricultural
operations which discharge into a Public sewer shall be of such quality
as to not cause toxicity to the public wastewater treatment process and
to not degrade the water quality (surface or ground water) of the efflu-
ent receiving reservoir.

In  ce r ta in  ins tances ,  pub l i c  sys tems  a re  por tec ted  by loca l  o rd inances
wh ich  l im i t  quan t i t y  and  qua l i t y  o f  indus t r ia l  and  ag r i cu l tu ra l  Was tewa te rs .

4. Reuse - Wastewaters from industrial and agricultural operations which are
candidates for reuse shall be considered on an individual basis in accord-
ance with the Dewar tent:'s Regulation R9-20-408.

Industrial and agricultural wastes which recycle the total effluent
stream as process water is not of concern to the Department provided the
reuse does not create a health hazard.

Each wastewater should be evaluated for its reuse acceptability based
upon, but not limited to:

a . The  degree  o f  pub l ic  contac t  w i th  rec la imed wastes  and  the  e f fec t  o f
the  wate r  qua l i ty  upon pub l ic  hea l th  and  we l fa re .

b. The degree  of  potent ia l  contaminat ion of  the  products  or  by-products
be ing  p roduced  o r .hand led  in  the  indus t r ia l  o r  ag r i cu l tu ra l  ope ra t ion .

IX - 1



B. APPROVING AUTHORITY I

All treatment works proposed or designed to treat industrial and agricultural
Wastewaters shall be reviewed and approved by the appropriate approving authority
prior no commencement of construction.

1. Environmental Protection Agency - All industrial and agricultural opera-
tions requiring a Discharge Permit shall submit the necessary reports ,
plans. and specifications to EPA for review and approval.

Operations requiring pretreatment prior to discharge to a public
sewer may require review and approval by EPA. The owner or his represent-
ative should contact the Environmental Protection Agency regarding the
requirements of such submittal.

2. State of Arizona - The ArizOna Revised Statute 36-132 requires an appli-
cation for approval to construct treatment works with eNgineering reports,
plans, specifications, and all necessary information prior to construction
of all waste treatment works. and reclamation systems. .

Four (4) copies of the plan documents shall be submitted to the Depart-
ment ac least 30 days prior to the date upon which Department approval is
desired.

3. County - Certain counties act as the review and enforcement arm of the
Department. The Department should be contacted for a current listing of
its delegated' agencies. `

4. Mun i c i p a l i t y  o r  S a n i t a r y  D i s t r i c t  -  I n  c e r t a i n  i n s t a n c e s ,  e s p e c i a l l y
where  d is charges  to  pub l i c  sewers  occur ,  a  mun ic ipa l i t y  o r  san i ta ry
d i s t r i c t may requ i re  rev iew and  app rova l  o f  indus t r ia l  and  ag r i cu l tu ra l
treatment works. The owner or  h is  representat ive  shou ld  contac t  the
loca l  agenc ies  regard ing  requ irements  for  submit ta l .

\

IX - 2
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CHAPTER X _ SAFETY

1 .

A. INTRODUCTION I

Adequate provision_must be made to protect operators and visitors of sewerage
systems from hazards. The Engineer should design treatment facilities and sewer
systems with maximum consideration of accident prevention and should refer to the
appropriate OSHA requirements and the WPCF Manual of Practice No.~ 8.

1

.
ll

B. SYSTEM PROTECTION I I
1

II

Sewage treatment plants, manhole covers, sewage pumping stations, and other
appear penances of the sewerage system which are accessible to the public shall be
protected from public entrance by fencing, a lockable enclosure, or other suitable
means to assure a "closed" entrance to unauthorized individuals. r

C. PROCESS WATER.

All process water taps shall be painted red and marked with a visible sign
"Contaminated Water - Do Not: Drink."

4
I

D. IN-PLANT SAFETY.

All details per faining to mechanical equipment, structural features, etc.
of the sewage treatment plant shall be designed using the Arizona Occupational
Health and Safety Standards as adopted by the Industrial Commission of Arizona,
Division of Occupational Safety and Health. Such items which should be examined
are belt guards, moving part guards, stairway protection, walkway design, handrail
requirements, grating requirements, and color coding.

Other items which should be cons idered are '

1. Non-Slip Floors - In areas where water will stand or where freezing'
conditions may occur, suitable provision shall be made to assure proper
safety by providing non-slip floors or suitable means of safety assurance.

I

2. P ip e  C o l o r  C od ing  -  A l l  e xp o s e d  p i p e  o f  l a r g e r  f a c i l i t i e s  a r e  t o  b e  c o l o r
c o d e d  t o  f a c i l i t a t e  i d e n t i f i c a t i o n . The  co lor  scheme sha l l  fo l low the
recommendations of the American Nat ional Standards Inst itute,  "Standard
Scheme for the Identification of Piping Systems."

I.
1
1

3. Manhole Step Spacing - Maximum manhole step spacing shall be between 12
to 18 inches. The manhole step shall be manufactured of non-corrosive
material and shall be knurled co prevent slippage.

4. Safety Equipment - All safety equipment, such as body straps, shoes, hard
h a t s ,  e t c . s h a l l  c o n f o r m  t o  O S H A  s t a n d a r d s .

5. Masks, Cannisters, and Respirators
t o  O S H A  s t a n d a r d s .

-I- A l l  c rea t ing  dev i ce s  sha l l  c on fo rm

X - l
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6. Gas Chlorination Facilities - The chlorination f facilities shall conform
to the safety design principles outlined in Chapter VII, Section O.

l
1
E
I

7.. Anaerobic Digestion Facilities.

a . Gas Collection, Piping, and Appurtenances.

l) General - All portions of the gas system, including space above
the tank liquid, storage facilities and piping must be so designed
that under all normal operating conditions, including sludge
withdrawal, the gas will be maintained under pressure. A l l
enclosed areas where any gas leakage might occur should be
adequately ventilated.

2) Safety Equipment - All necessary safety f abilities shall be in-
cluded where gas is produced. Pressure and vacuum relief valves
and flame traps, together with automatic safety shut-off valves,
are essential.

3) Gas Pipe and Condensate - Gas pipe shall be of adequate diameter
and should slope to condensation traps at low points. The use
of float control condensate traps is not permitted.

4) Gas Utilization Equipment - Gas burning boilers, engines, etc.
should be located at ground level and in well-ventilated rooms .
Gas lines to these units must be provided with suitable flame
traps I

b. Boiler or Heat Exchanger Controls - The automatic controls provided
shall automatically shut off the main gas supply in the event of
pilot burner or electrical failure.

c . Waste Gas Burner - This burner shall be located at least 25 feet
away from any plant structure, if placed at ground level, or may be
located on the roof of the control building, if sufficiently removed
from the tanks .

d. Electrical Fixtures - Electrical fixtures in enclosed places where
gas may accumulate, should comply with the National Board of Fire
Underwriters' specifications for hazardous conditions.

e . Ventilation - Any underground enclosures connecting with digestion
tanks or containing sludge, gas piping or gas equipment, shall be
provided with forced ventilation.

1) Wet Wells - Ventilation should be continuous and should provide
at least 12 complete air changes per hour. For intermittent
operation, at least 30 complete air changes per hour should be
provided. Such ventilation shall be accomplished by introduction
of fresh air into the wet well by mechanical means. .

2) Dry Wells - Ventilation may be either continuous at' intermittent .
For continuous operation, at least: 6 complete air changes per
hour should be provided. For intermittent operation, at least 30
air changes per hour should be provided. .

X - 2
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f . Maintenance Provisions - Non-sparking tools, rubber soled shoes ,
safety harnesses, gas detectors for inflammable and toxic gases,
and gas masks which conform to OSHA standards shall be provided .

8. Maintenance Signs - Equipment lockout signs and devices shall be prio-
vided at all facilities for use by maintenance crews.

E. ELECTRICAL I

Electrical design should conform to the National Electrical Code and local
codes. Non-sparking equipment should be used where explosion hazards exist .
The equipment should bear the seal of the National Underwriters.

\

Adequate lighting shall be provided in the buildings as well as on the ground
and especially around units serviced by personnel during hours of darkness.

F. OVERHEAD CLEARANCE I

Overhead clearances of moving equipment and stationary structures ~shall be
sufficient to eliminate potential hazards.

G. LABORATORY SAFETY |

All' laboratories shall be provided with the necessary safety equipment (con- .
forming to OSHA standards) to assure laboratory safety. Table X -  l serves as a
minimum guideline of items needed to assure laboratory safety.

Table X - 2 is a general design check list which will be helpful in checking
design features for laboratory safety.

H. FIRST AID KITS •

A  we l l - s t o c ked  f i r s t  a i d  k i t  s ha l l  b e  p l a c ed  i n  s t r a t e g i c  p l a c e s  t h roughou t
the  p lan t . A l l  veh ic les  used in  the  sewerage system should  be  equipped with a
w e l l - s t o c k e d  f i r s t  a i d  k i t .

I . FIRE EXTINGUISHERS I

Su i t ab le  f i r e  e x t ingu i she rs  sha l l  b e  p rov ided  a c  s t ra t eg i c  l o ca t ions  th rough-
out  the  p lant  and sha l l  be  at tached in  a  manner such that  qu ick and easy access
i s  p rov ided .

J . SEWER MAINTENANCE I

1. Portable Ventilators - Portable ventilators should be provided for each
sewer maintenance crew. The ventilator should be used to reduce air con-
tamination in manholes or wet wells to a safe environment for sewer main-
tenance crews.

X  -  3



Hazards
I. Eye and Face Protection

Protective Equipment
Splashing and spills
Toxic fumes and gases
Ruptures and explosions

Safety glasses, goggles
Face shields
Ventilating exhaust hoods
Protective shields of shatterproof glass or
plastic

ll. Hand and Arm Protection
Hazards Protective Equipment

G ass
Burns
Splashing
Spilling

Protective she ds
Gloves:

Asbestos - for handling hot objects
Leather - for working with glass
Heavy rubber  -  fo r  cor ros i ve
chemicals
Light rubber - where finger dexterity
is required
Cotton Canvas - for general light duty
Moleskin mitts - for heavy duty; with
sodium hydrocarbons
Plastic~coated for handling organic
solvents and chlorinated
hydrocarbons

Ill. Respiratory Protection
Treat every chemical as toxic; Odor is not a dependable guide.

Hazards Protective Equipment
Gaseous
Fumes generated by reaction
Harmful dust

Gaseous chemicals
Chemical-eartridge respirators
Self-contained breathing apparatus
Filter respirators
Gas masks
Supplied-air respirators

Hazards
IV. Body Protection

Protective Equipment
Explosion
Fumes and gases
Splashes and spills

Protective shields
Ventilating exhaust hoods
Aprons, coats, coveralls

Rubber, plastic, coated glass fiber for
water, moisture, mild acids and al-
kalis
Natural rubber, plastic for strong
acids and alkalis
Synthetic rubber, plastic, coated glass
fiber for solvents
Asbestos, fire-resistant duck, insu-
lated glass fiber for flame

Laboratory -

Table X - 1
Personal Protection Checklist

x - 4
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l. Laboratory Layout

2.
3.
4.
5.

1. Adequate exits, aisles, stairways, etc.
2. Properly designed doors
3. Exhaust Hoods
4. Ventilators
5. Lighting
6. Furniture arrangement
7. Storage facilities

ll. Safety Equipment
1. Safety showers and eye baths
2. Fire extinguishing equipment
3. Personal protective equipment, safety glasses, face masks, gloves, aprons,

respiratory equipment, etc.
Ill. Emergency Facilities

1. First Aid Kits and posted first Aid procedures for poisoning, burns, bleeding,
unconsciousness, etc.
Posted phone number of physician and ambulance
Posted phone number of fire department
Posted charts of antidotes for poisoning
Stretchers

\

. . Table X - 2 .
A Checklist for General Laboratory Safety

2. Barricades - Barricades shall be provided at each manhole where a mainten-
ance crew is at work for protection from traff ic. The barricades should
be easily visible from a distance of two hundred (200) feet .

3. Safety Equipment - The maintenance crews should be provided with the
following minimum safety equipment :

a.
b .
c.
d.
e.

Safety shoes
GaS detector
Hard hat
Body saddles attached to rope (in conformance with OSHA requirements)
Gloves

X - 5



@m@8nn@@n=8uo<3 (bc-nUU@il8lm n© °U0

@[hJ@1l8».>'£i'@Lr 00

OPERATION AND

MAINTENANCE

MANUAL

ARIZONA DEPARTMENT OF HEALTH SERVICES

JULY l97B



CHAPTER XI _ OPERATION AND MAINTENANCE MANUAL
.
4
1

I

SECTION A - INTRODUCTION I
pose

xi - 1

SECTION B -n GENERAL nsqumzrn-:nts • XI _ 1

xi q 1

xi _ 1

XI _ 2

SECTION C _ FORMAT REQUIREMENTS

1. Lift Stations

2. Plant Layout and Flow Pattern

3. Expected Efficiency of the System and the Principal
Design Criteria .. .

Detailed Operational and Control Procedures .

Laboratory Controls .

Records . . . . . .

Maintenance

Trouble Shooting Guide

Safety Procedures

Emergency Operating Plans and Procedures

Utilities .0 I

Manufacturer's Equipment Data . .

Appendix Q . . . . . . . ; . . . . . . . . . . . . .

4.

S.

6.

1.

8.

9.

10.

11.

12.

13.

4

XI-2
XI-2
xI-3
n-3
XI-3
XI-3
XI-3
x1-4
x1-5
x1-5
XI-5



CHAPTER xi _ OPERATION AND MAINTENANCE MANUAL

A. INTRODUCTION.

Proper operation of new or modified sewerage works and improved operation of
existing facilities are essential if effluent quality standards are to be met.
In an effort to increase the probability of meeting effluent quality standards,
it is mandatory that each sewerage works operator have access to an operation and
maintenance manual which will act as a guide in all aspects related to the system
operation and maintenance. .

Therefore, the design Engineer shall submit four (4) copies of an operation
and maintenance manual co the Department for review and approval prior to the
issuance of a certificate to operate. Upon final acceptance of the manual by
the Department, the Engineer shall furnish four (4) copies of the corrected
manual to the Owner.

The Owner shall locate the operation and maintenance manual in a place acces-
sible no the operator on the site of the sewage treatment works.

B. GENERAL REQUIREMENTS s

The operation and maintenance manual shall be designed for use by the opera-
tor. I: should, therefore, be written on a reading level appropriate for the
grade of operator necessary for the particular plant. Readability should he
increased by use of short Sentences, simplified vocabulary, etc. Use of illustra-
tions is encouraged, especially where they can supplement 'involved instructions.

It is recommended that all manuals be in looseleaf form for expansion and
updating purposes. If the manual is large, it is recon ~ended that it be produced
in at least two volumes. Manufacturers' manuals should be grouped together and
should be cross-referenced to the main text, as appropriate. The manuals should
be indexed and tabbed to simplify usage.

C. FORMAT REQUIREMENTS ¢

The operation and maintenance manual of all sewerage works shall contain, but
not be limited to, the following sections.

1. Lift Stations - Each unit of the lift station shall be related to its
function. .Schematic diagrams shall be used to show the location of all
valves, pumps, controls, etc. and how they relate to the overall station
operation. Items which should be considered are:

a.
b.
c.
d.

Pumps
Level controls
Valves and piping
Ventilation equipment
Dehumidifiers
Slllllpb
Bur screens or baskets

e.
f.
g.

\
XI
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2. Plant Layout and Flow Pattern - The plant type and a description of the
basic process will be required. Each unit of the plant shall be related
to its function and to the other units included in the process. Schematic
diagrams shall be used to show the location of all valves, pumps, con-
trols. etc. , and how they relate to the over-all operation. Additional
diagrams shall contain enlarged details of the complicated piping areas.

I

\

s

1
i

t

Items which should be considered are:

a.
b.
c.
d.
e.
f.
g.
h.
i.
.1-

k.
1.
m .

n .

o .

p.
q.
r.
s.
c.
u .

Pumping
Pretreatment systems
Screening and comminution
Grit removal
Primary clarification
Aeration and re-aeration
Secondary sedimentation
Trickling filters
Sand filters
Sludge digestion
Sludge conditioning
Sludge disposal
Sludge drying beds
Gas control and use
Disinfection
Effluent reuse systems
Wastewater lagoons
Odor control systems
Chemical addition
Effluent polishing systems
Other processes

3. Expected Efficiency of the System and the Principal Design Criteria - A
detailed outline of the expected treatment efficiency in removing the
required discharge constituents shall be presented. Principal design
criteria shall be given with unit sizes, retention times, loading rates,
etc. , for each part of the sewerage system.

4. Detailed Operational and Control Procedures - Routine procedures of
operation and control shall be detailed as well as alternate methods and
emergency procedures. The pipelines, valves, and controls should be
clearly marked as referenced in the detailed operation procedures.

A description of the various controls with recommended settings she
be given as related to:

a.
b.
c.
d.
e.
f.

Manual controls
Automatic controls
Physical controls
Chemical controls
Biological controls
Industrial waste monitoring
Safety featuresg.

|
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Pump calibration curves, chemical makeup char ts and other graphical
aids which assist the operator shall be included.

5. Laboratory Controls - A brief discussion of required laboratory tests,
why these tests are required, interpretation of the test results, and
sampling procedures shall be presented as applied Lo:

a.
b.
c.

Each unit of the process
Monitoring of effluent and receiving waters
Water quality standards

Recommended laboratory testing manuals or books should be referenced
with names and addresses of publishers.

6. Records - The operation and maintenance manual shall stress the importance
of record keeping and graphing test results. Sample forms shall be en-
closed which apply to:

a.
b.
c.
d.

Process operations
Laboratory analysis
Reports required by the regulatory agencies
Maintenance

7. Maintenance - The manual shall contain a detailed recommended maintenance
schedule for all facets of sewerage system maintenance. These schedules
sh a l l  b e  f u r : '

a .

b.
c.
d.

Normal equipment xnaintenance schedules as per manufact:urer's recommend-
at igns
Preventive maiNtenance summary schedules
Special tools and equipment
Housekeeping schedules, such as weed control, etc.

8. Trouble Shooting Guide - A trouble shooting guide shall be provided for
each system unit , (biological and mechanical) with a ready reference chart
describing short-term and long-term solutions, a.1d a
the cause.

brief description of

9. Safety Procedures - The operation and maintenance manual shall discuss
safety procedures as related to:

a.
b .

c.
d.
e.
f .
g.

Sewers
Electrical equipment.
Mechanical equipment
Explosion and fire hazards
Health Hazards
Handling of chlorine and other hazardous chemicals
Upen tank hazards

A list of  recommended safety equipment shall be an integral par t  of
the manual. It: is recommended that the WPCF Manual of Practice No. 8
be used in conj unction with OSHA in addressing safety procedures .

XI ... 3



10.

a.
b a
c.

A general response pattern shall be established far each type of
emergency and should follow the general response actions of :

b.
c.
d.
e.
f.
g.
h.
i.

j-
k.

d.

b.
c.

e .

Emergency Operating Plans and Procedures - The operation and maintenance
manual for l i ft stations and treatment plants shal l  describe the effec-
tive automatic response for probable emergency situations which may be
caused by the following-

a .

a .

The operation and maintenance manual shall also contain an emergency
readiness program. The manual shall describe the appropriate program
for maintaining readiness by addressing the following:

Flood, hurricane, earthquake, fire, windstorms, freezing, explosions
Contamination of potable water supply .
Hydraulic overloading, ruptures, and stoppages
By-passing
Equipment breakdowns and process failures
.Failure of emergency warning equipment
Labor strikes
Spills of oils, toxic or hazardous materials into sewers or at
treatment works
Personnel injury
Other types of emergency situations

Early warning report
Investigation
Assess severity of the situation (including threat to public health,
water supplies, etc.)
Determine response course of action and implement appropriate
emergency plan.
Follow appropriate notification schedule (local-State-Federal)
depending on type of emergency.

Power Failure.

1)
2)
3)
4)

Equipment and parts inventory and chemical supplies necessary to
handle emergency.
Personnel training on emergency operating procedures.
Charts on location of facilities

1)
2)
3)
4)
5)

sewers
pump stations
sewer overflow points
flow regulators, valves, and controls
wastewater storage

entire plant
treatment process
pumping stations
false alarms

-»~.....~..v-...my--..
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d.
e.

f.

Alert and response system for each type of emergency
Early warning systems where applicable to warn downstream water
users of spills, etc.
Industrial waste monitoring and warning system within sewer net-
works to alert plant operators of spills and changes in waste
consistency or hydraulic conditions that may adversely affect
waste treatment.

11. Utilities - A map of all utilities showing key shut-off points shall
be included in the manual for

a.
b.
c.
d.

Electrical
Gas
Water
Heat

12. Manufacturer's Equipment Data - Each manual shall c.ontain data from
equipment suppliers which contains

a.
b.
c.
d.

Parts lists
Assembly drawings
Equipment trouble shooting guides
List of recommended spare par ts and instructions for ordering
equipment.

13. Appendix - The append:Lx of the manual shall contain

a .

b .

d.
e .

f.
g.
h.

Schematics
Valve indices
Sample forms
List of chemicals used in the plant and handling procedures
List of chemicals used in the laboratory
Effluent discharge permit and standards
Detailed design criteria
List of equipment suppliers with addresses and telephone numbers
Suppliers' manuals
Local ordinances
Operator certification and staffing requirements
Details for reporting spills

XI - 5
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LIST OF sy*.-fBor.s
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e

CHAPTER I - None

CHAPTER II - None

CHAPTER III

112. K1 - reaction race constants

Q - flaw, MGD

T.7, T1 = system temperatures, 'c

e as constants

CHAPTER IV

9*

n = Manning's coefficient

= population (thousands)

Q = capita Eloy, god

CHAPTER V

A, B, S, H, Cr W = sump dimensions, inches

¢*= sump side wall entrance angle, degrees

c = Hazen-Williams' coefficient

D, d = pipe diameter, inches

0 = cycle time, minutes

F diameter of pipe with pump intake, inches

J = number of joints in test pipe

L = maximum allowable leakage, mph

Pt = test pressure, psi

Q = flow, MGD

q = pump capacity, rpm

s = pipe head loss, ft/1000 ft

VI = velocity past intake, fps

V =
e

V -

c
v
p

v
w

v = velocity of pipe flow, fps

CHAPTER VI - None

sump entrance velocity, fps

scream flow velocity, fps

pipe velocity, fps

wet well capacity, gallons

I
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SGD,

12vo

I
1
1
l

= sur'aca area of :ask Cr basin, sf

s ula':.a'e SOD

= -';'.:um width of Ba: screen opening, inches

= :.~.~n":.u::~. width of ids: screen opening, inches

Cl : :anversian Eacza'

C influent BOD,

BOD, pounds

>

»

2'8
l

in-

\

/'<' .

\_~.
-

_

K-r

La

Lo
Le

Lo
M

I

a

|

N - recirculation ratio

P a ratio of cocel hours of sunshine no :anal possible hours of sunshine

PAS ' fraction of :anal solids due co WAS

Q ° flow race of sewage, MUD

Qu hydraulic Loading, rpm/sf

R recycle flow race

r recirculation ratio

solar radiation, cal/cm!I
l
I
I

I
I

I

i pounds

Ce a effluent

D s media depth, f c

d a Oispersion f actor

dl s pond depth, E:

a oxygenation factor

' influent Elow'race, rpm

g = gravitational constant, 32.' fpsps

h s head drop across bar screen, E:

removal :are constant. dav°l

BOD seczled sewage, m8/1

- Bon influent, .m8/1 --

BOD effluent, ng/1

s organic loading, lb BOD/acre/day

. BOD removal race, lb/day .

MLSS a mixed liquor suspended solids concentration, mg/1

Save ' - day

Sin a influent BOD, mg/1

Sm l BOD cf mixture, mg/1

53 9 SOD effluent from third cell, mg/1
1 |
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»
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CH'APT¥-.R VII (Conr.d.)

SLR = solids loading race, lb/sf/day

T = design temperature. 'C

c - retention time, days

v = velocity through clear space of bar screen, fps

- upstream velocity, fpsv1
v

C

v' =

volume lagoon cell, gallons

lagoon volume, gallons
Vi = minimum rising velocity, inches per minute
w = maximum width of bars facing the flow, inches

oxygenation factor

C, m, n, k = constants

CHAPTER V111 _ None

CHAPTER IX _ None

- None

- None
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LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title :

Company Name :

Address:

Company Response Number: MJR 6.3

Q. Admit that the Company completed die design of the 8.2 mud for the Palm Valley
Water and Reclamation Facility. If denied, explain what aspects of the design of the
P RF are left to complete.

OBJECTION: Because there is no such thing as the "8.2 mud PVWRF", LPSCO cannot
answer questions related to such project. LPSCO notes that there is an ADEQ permit, as
well as MAAG 208 approval to expand the current 4.1 mud PVWRF up to a maximum of
8.1 mud. Moreover, the question contains a second fundamentally flawed premise - that
the "design" of a wastewater treatment facility can only be "complete" or "incomplete".
Obviously, this is not the case, as with the PVWRF, for which design, construction and
permitting are "completed", but for which there can be further "design" of expansion or
expansions up to a maximum expansion of 8.2 mud pursuant to the existing permitting
applicable to this plant site.

2248232/60199.009 3
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LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title :

Company Name :

Address :

Company Response Number: MJR 6.4

Q. Specify the amounts placed into plant in service each year from the test year end in
the previous rate case (Decision No. 65436) to September 30, 2008 for the design of the
4.1 rngd sewer project.

OBJECTION: This data request is "asked and answered" by virtue of the Company's
previous response to Staff Data Request JMM 1.77 (provided to RUCO in response to
RUCO Data Request 1.04) in which the Company supplied all of the relevant invoices for
plant in rate base, and it is unduly burdensome to now ask the Company to provide
information that RUCO already has or can obtain from information already in its
possession.

2248232/60199.009 4



LITCHFIELD PARK SERVICE COMPANY
DOCKET NOS. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title :

Company Name:

Address:

Company Response Number: MJR 6.5

Q. Specify the amounts placed into plant in service each year from the test year end in
the previous rate case (Decision No. 65436) to September 30, 2008 for the construction
of the 4.1 mud PVWRF sewer project.

OBJECTION: This data request is "asked and answered" by virtue of the Company's
previous response to Staff Data Request JMM 1.77 (provided to RUCO in response to
RUCO Data Request 1.04) in which the Company supplied all of the relevant invoices for
plant in rate base, and it is unduly burdensome to now ask the Company to provide
information that RUCO already has or can obtain from information already in its
possession.

2248232/60199.009 5



LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title :

Company Name :

Address :

Company Response Number: MIR6.6

Q. Specify the amounts placed into plant in service each year from the test year end in
the previous rate case (Decision No. 65436) to September 30, 2008 for the design of 8.2
mud PVWRF sewer project.

OBJECTION: Because there is no such thing as the "8.2 mud PVWRF sewer project",
LPSCO cannot answer questions related to such project. LPSCO notes that there is an
ADEQ permit, as well as MAAG 208 approval to expand the current 4.1 mud PVWRF up
to a maximum of 8.1 mud.

2248232/60199.009 6



LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title:

Company Name :

Address:

Company Response Number: MJR6.7

Q. Specify the amounts placed into plant in service each year from the test year end in
the previous rate case (Decision No. 65436) to September 30, 2008 for the construction
of the 4.1 mud P RF sewer project.

OBJECTION: This data request is "asked and answered" by virtue of the Company's
previous response to Staff Data Request JMM 1.77 (provided to RUCO in response to
RUCO Data Request 1.04) in which the Company supplied all of the relevant invoices for
plant in rate base, and it is unduly burdensome to now ask the Company to provide
information that RUCO already has or can obtain from infonnation already in its
possession.



LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October XX, 2009

Response provided by:

Title:

Company Name:

Address:

Company Response Number: MIR 6.8

Please provide the construction budget for the 4.1 mud P RF sewer project.

RESPONSE:

Q.

2248232/60199.009 8
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LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title:

Company Name :

Address:

Company Response Number: MIR 6.9

Please provide the construction budget for the 8.2 mud PVWRF sewer prob et.

OBIECTION: Because there is no such thing as the "8.2 mud PVWRF sewer project",
LPSCO cannot answer questions related to such project. LPSCO notes that drere is an
ADEQ permit, as well as MAAG 208 approval to expand the current 4.1 mud PVWRF up
to a maximum of 8.1 mud.

Q.

2248232/60]99.009 9



LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A_09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title:

Company Name:

Address:

Company Response Number: MJR 6.10

Q. Please provide itemized accounts by month of payments made on the design and/or
construction of the 4.1 mud PVWRF sewer project Horn beginning to completion of the
project or the end of the test year, whichever is later.

OBJECTION: This data request is "asked and answered" by virtue of the Company's
previous response to Staff Data Request JMM 1.77 (provided to RUCO in response to
RUCO Data Request 1.04) in which the Company supplied all of the relevant invoices for
plant in rate base, and it is unduly burdensome to now ask the Company to provide
information that RUCO already has or can obtain from information already in its
possession.

2248232/60199.009 10
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LITCHFIELD PARK SERVICE CDMPANY
DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104
RESPONSE TO RUCO'S SIXTH SET OF DATA REQUESTS

October 22, 2009

Response provided by:

Title :

Company Name :

Address :

Company Response Number: MIR 6.11

Q. Please provide itemized accounts by month of payments made on the design and/or
construction of the 8.2 mud PVWRF sewer project from the beginning to completion of
the project or the end of the test year, whichever is later.

OBIECTION: Because there is no such thing as the "8.2 mud PVWRF sewer project",
LPSCO cannot answer questions related to such project. LPSCO notes that there is an
ADEQ penni, as well as MAAG 208 approval to expand the current 4.1 mud PVWRF up
to a maximum of 8.1 mud.

2248232/60199,009 11



AGREEMENT: Agreement dated Augusi9, 2006

PROJECT: Litchfield Park Sewer Corgzpany Pam Valley WRF
Performance Improvements Design Project

PARTIES: Algonquin Water LLC (Algonquin), and McBride Engineering Solutions, Inc. (MES)

TO: Thomas-D.Ni¢hols P£E. (Algpnqliin) c: was File 0711.
DATE: September 4, 2007 Cl~l¢l\NGE onosn

REQUEST NO *
0711-3 (AWS Task OFd8f No. 13)

DESCRIPTION OF SERVICES:

BACKGROUND: Algonquin water Services has asked MES to provide additional professional services regarding
the Lirchrrera Park Sewer Company Palm Valley WRF Palormance Improvements Design Project The additional
services include managing .and icqrorrdinating the programming subconsultant (Wurrderlid'r=Malec) for the systems
integration of some of the new and elcisting plant processes. it is expected that this will be the first of up to three
change Was for the overall programming work..This of the work will include the following:

uv System: Provide temporary programming and graphics to allow new 5MGD uv filter to act as primary UV filter
while four existing 1.2 MGD W filtas act as emergency backup units, Provide programming and graphics to
configure and operate second 5MGD UV fitter-to work with initial uv litter in a lead/lag configuration to provide
necessary uv filtration. Existing units'will remain as emergency badcups; Provide programming to configure third
5MGD uv alter to work with initial two units'in.a leadnag/standby configuration. Provide demolition of logic and
graphics for existing 1.2MGD UV filters.

SBRs: Provide programming and graphics inlaface necessary to allow two new SBR units being provided by Jet
Tech to work in conjunction withtwo .existing SBR units currently operating on sire, Determine programming
considerations to ensure that all four units may be placed into operation at the ,same time while meeting operational

'criterion to be provided by others (Le. only one SBR' may be in Decant mode at any given time.), Provide
programming and graphics to flow the operator to select SBR's into or out of service as reqr.rired. Possible
operating scenarios range from any two SBR's active, 'to any three SBR's active, to all four SBR's active, Work with
Jet Tech to determine how to provide interlace into new SBR's for controllin.g operating parameters such as
modifying setpoints and enabling or disabling entire umM
Digesters/ATADs: Modify existing code and graphics to change existing A TADs and Digester-to operate as sludge
holding tanks; Modify wasting routine Nanowany SBR to waste to any of the three sludge holding arks either
throughoperator selection or automatically based on tank levels.

Centrifuge: Work with new centrifuge ver1dor'to.providegraphics interlace to allow remote .control of centrifuge.
Work with all interested parties to define scope.of controvinterlace to be provided

PREVlOUS CONTRACT AHMMOUNT: ssz7,190 CHl'\NGE-ORDER: $24,910 NEW CONTRACT AMOUNT: $552,100

lss'nm¢4TEo sc1-1e0u1.s:

PROPOSED $T'l\RT DATE August 28, 2007

WLESTDNE: 1TBD

MILESTKJNE: TBD
QPROPOSED PROJECT END l)ATE;' Januar>731, 2007

a\

DATE:

McB nng Solutions, Inc.

REQUESTED:

/  B r i an  p . m ¢8na@, pr i m i l sa i .

Ml/67 dh

Ur
:¢ .

-

CHAN( ; E  ORDERREQUEST
~~

DATE:

APPROVED:

¢\

/

-

Q.

41

av

qt

4_.

Algonquin Water Services, LLC

M 044
1//47

C:\DIlunnelltsndSlniag8ll1iehnllNl.aeal$ellil\l:KT¢l1llwtIylllllI¢FlI¢\0U0lNClll1l¢OI4!\'lA§iillN0-07114 40:

BY:

e

BY:
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9

EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

DOCKET nos. SW-01428A-09-0103 AND W-01427A-09-0104

On March 9, 2009, Litchfield Park Service Company ("LPSCO" or "Company") filed a
general rate application for both its Water Division and Wastewater Division. The testimony of
Mr. Pedro M. Craves presents Staff"s recommended rate design for both Divisions.

Water Division

The present rate design for the Water Division consists of an inverted two-tier and
minimum monthly charges that generally increase by meter size. Fixed monthly charges also
apply to construction water hydrants.

The Company proposes an inverted three-tier commodity rate for residential customers
with 5/8 x 3/4-inch and 3/4-inch meters. An inverted two-tier commodity rate design is proposed
for all other metered water customers with the exception of construction water for which a single
tier commodity rate is proposed. A residential 3/4-inch meter customer consuming the median
usage of 7,000 gallons per month under the Company's proposed rates would be billed $35.33,
which is $20.04 more than the current $15.29 for a 131 .07 .percent increase.

Staff recommends an inverted three-tier commodity rate structure for 5/8 x 3/4-inch and
3/4-inch meters and an inverted two-tier rate structure for larger meters. The two-tier rate.
structure for larger meters is accomplished by eliminating the first tier rate applicable to smaller
meters. Monthly minimum charges increase" by meter size. The recommended rate structure
conforms with those regularly adopted by the Commission in recent years. Staff" s rate design
recognizes the growing importance of managing water as a finite resource and encourages
efficient water use. Staffs rate structure provides an economic benefit to customers that limit
consumption.

Under Staffs proposed rate design, the typical 3/4-inch meter residential bill with median
use of 7,000 gallons would increase by $4.71, or 30.80 percent, from $15.29 to $20.00.

Wastewater Division

The Company has ten customer classes for its wastewater division. All customers
currently pay a monthly minimum charge, and two customer classes also pay a volumetric rate
based on water consumption. The Company and Staff both recommend continuation of the
existing rate structure with uniform increases to the monthly charges and volumetric charges.
The average increases under the Company-proposed and Staff-recommended rates are 79.76
percent and 42.58 percent, respectively. »

The Company's proposed rates would increase the monthly bill for a residential customer
under the Hat monthly fee rate by $22.02, or 80.96 percent, from $27.20 to $49.22. The
Company's proposed rates would increase the monthly bill for a measured-service regular



\

s

domestic customer consuming the median usage of 23,000 gallons per month by $62.70, or 80.90
percent, from $77.50 to $140.20

Staff' s recommended rates would increase the monthly bill for a residential customer
under the flat monthly fee rate by $12.00, or 44.10 percent, from $27.20 to $39.20. Staffs
recommended rates would increase the monthly bill for a measured service regular domestic
customer consuming the median usage of 23,000 gallons per month by $34. lb, or 44. l0 percent,
from $77.50 to $111.68.



Direct Testimony of Pedro M. Chaves
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 1

1 INTRODUCTION

2 Q. Please state your name, occupation, and business address.

3

4

5

My name is Pedro M. Chaves. I am a Public Utilities Analyst employed by the Arizona

Corporation Commission ("ACC" or "Commission") in the Utilities Division ("Staff").

My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q- Briefly describe your responsibilities as a Public Utilities Analyst.

8

9

10

11

12

13

In my capacity as a Public Utilities Analyst, Iperforrn studies to estimate the cost of

capital component of the overall revenue requirement calculation in rate filings. l also

analyze requests for financing authorization, analyze and examine accounting, financial,

statistical and other information and prepare reports based on my analyses that present

Staff"s recommendations to the Commission on utility revenue requirements, rate design

and other financial regulatory matters.

14

15 Q- Please describe your educational background and professional experience.

16

17

18

19

20

21

I am a graduate of Arizona State University where I received a Bachelor of Science degree

in Global Business with a specialization in finance. My course of studies included classes

in corporate and international finance, investments, accounting, statistics, and economics.

I began employment as a Staff Public Utilities Analyst in December 2005. I have also

attended the National Association of Regulatory Utility Commissioners' ("NARUC")

Utility Rate School.

22

23 Q. What is the scope of your testimony in this case?

24

25

My testimony provides Staff' s recommended rate designs for Litchfield Park Service

Company's ("LPSCO" or "Company") Water and Wastewater Divisions in this case.

26

A.

A.

A.

A.



Direct Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 2

1 Q- Have you reviewed the rate design testimony submitted by the Company in this case?

2 Yes. I reviewed Company witness Mr. Thomas J. Bourassa's testimony pertaining to rate

3 design.

4

5 SUMMARY OF TESTIMONY AND RECOMMENDATIONS

6 Q- Briefly summarize how your rate design testimony is organized.

7

8

9

10

11

Staffs rate design testimony is organized to present a discussion of the present rates, the

Company's proposed rates, and Staffs recommended rates for LPS CO's Water and

Wastewater Divisions. Schedules PMC-1 W and PMC-2 W are provided to further

describe Staffs rate design for the Water Division, and Schedules PMC-1 WW and PMC-

2 WW are provided to further describe Staffs rate design for the Wastewater Division.

12

13 WATER DIVISION

14 Present Rate Design

15 Q- Please provide an overview of the Company's existing rates.

16

17

18

19

20

21

22

The following is a general description of the present rate design. Details of the rate

designs are presented on Staff Schedule PMC-1 W. The present rate design has minimum

monthly charges that generally increase by meter size. For the most part, customers are

distinguished by meter size of which there are ten. The ten meter sizes include residential,

commercial, construction, and irrigation customers. In addition to the monthly minimum

charge a two-tier commodity rate is applicable to most customers. However, construction

customers pay a single-tier commodity rate.

23

A.

A.

A.



Direct Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 3

l The Company 's Proposed Water Rate Design

2 Q. Please provide an overview of the Company's proposed rate design.

3

4

The Company's proposed rate design spreads the proposed rate increase across all the

customer classes. The increase is accomplished by increasing both the monthly usage

5 charges and the commodity charges.

6

7 Q- Does the Company propose changes to the structure of the rate design?

8

9

10

11

12

Yes. The Company proposes changes to the tier structure similar to rate designs adopted

by the Commission in other rate cases. The Company proposes an inverted three-tier rate

design for 5/8-inch and 5/8 x 3/4-inch residential classes. An inverted two-tier commodity

rate design is proposed for all other metered water customers, with the exception of

construction water, for which a single tier commodity rate is proposed.

13

14 Staffs Recommended Water Rate Design

15 Q-

16

In addition to developing non-discriminatory rates that provide Staff's

recommended revenue and other issues such as gradualism, revenue stability, and

17 customer affordability, what policy objectives are reflected in Staffs recommended

18

19

20

21

22

23

24

rates"

Staffs rate design recognizes the growing importance of managing water as a finite

resource, as well as the increasing cost of water. The quantity of water resources available

to Arizona and in LPSCO's service territories does not grow with population and customer

base and the cost of developing, treating, and delivering it increases with diminishing

supply and increased health and safety regulations. Staff recommends a rate design that

encourages planners to design growth to efficiently use water.

25

A.

A.

A.



Direct Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 4

1 Q- Please provide a description of Staff's recommended rate structure for the water

2

3

4

5

6

7

8

systems.

Staff recommends a three-tier inverted block rate structure for the residential 5/8 x 3/4-

inch and 3/4-inch meters with break-over points at 3,000 gallons and at 9,000 gallons.

Staff recommends a two-tier inverted block rate structure for all other metered water

customers with the exception of construction water for which a single tier commodity rate

is proposed. The recommended break-over points increase with me'ter size as shown in

Schedule PMC-1 W. Under the recommended rate design, the monthly bill at any usage

9 level is higher for a larger meter than for a smaller meter.

10

11 Q- What is the basis for Staff's recommendation for the respective commodity break-

12 over points"

13

14

15

16

17

18

Use of the break-over points Staff recommends serves two purposes. First, it supports the

state~wide effort to improve water use efficiency. Second, an unintended but desirable

characteristic of Staff" s rate design is that it effectively serves as a supplementary life-line

rate providing affordable water to customers willing to limit consumption to their basic

needs. Providing affordable water in limited amounts is appropriate because water is the

only utility commodity that is necessary for sustaining life.

19

20 Q-

21

Did Staff prepare schedules showing the present, Company proposed, and Staff

recommendedmonthly minimums and commodity rates for each rate class?

22

23

24

Yes. Staff Schedule PMC-l W shows the present monthly minimum charges and

commodity rates, the Company's proposed monthly minimum charges and commodity

rates and Staffs recommended monthly minimum charges and commodity rates.

25

A.

A.

A.



Direct Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 5

1 Q-

2

Did Staff prepare a schedule showing a typical bill analysis under present rates, the

Company's proposed rates, and Staff's recommended rates"

3

4

Yes. Staff Schedule PMC-2 W presents the average and median monthly typical bill using

present rates, the Company's proposed rates and Staff' s recommended rates.

5

6 Q- Did LPSCO propose any changes to its water system service charges"

7

8

No. The Company's proposed service charges are shown on the Company's Water

Division Schedule H~3 .

9

10 Q-

11

12

What comment does Staff have regarding the Company's proposed service charges"

Staff agrees with the Company that its current service charges are appropriate and should

remain unchanged.

13

14 Q.

15

Did LPSCO propose any changes to its water system service line and meter

installation charges?

16 Yes. The Company's proposed service line and meter installation charges are shown on

17 the Water Division Schedule H-3 .

18

19 Q. What is Staffs recommendation for water system service line and meter installation

20

21

22

23

charges?

Staff recommends accepting the Company's proposed service line and meter installation

charges because they comport with the determination of Staff witness Marlin Scott Jr. that

the charges are within Staff' s recommended range for these charges.

24

A.

A.

A.

A.

A.



Direct Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 and w-01427A-09-0104
Page6

1

2

Q. What is Staff's recommendation for a construction water rate?

3

4

5

6

Staff recommends that all usage under this rate be charged at a rate of $2.68 per 1,000

gallons. The Company currently has a monthly usage charge of $100.00 for construction

water. Staff recommends no monthly usage charge for construction water, since this class

already pays the highest tier rate for all consumption, Staff further recommends meter

deposits for construction customers equal to the meter portion of the service line and

meter installation charges that are meter size dependent. This recommendation replaces

the existing $1,500.00 deposit for all meter sizes.

7

8

9

10 WASTEWATER DIVISION

11

12 Please provide an overview of the Company's existing rates.

13

14

15

16

Present Rate Design

Q.

A. The following is a general description of the present rate design, Details of the rate

designs are presented on Staff Schedule PMC-1 WW. The Company has ten customer

classes (approximately 14,500 customers) for its wastewater division. All customers

presently pay a monthly minimum charge, and two customer classes (approximately 200

customers) also pay a volumetric rate based on water consumption.17

18

19

20

The Company 's Proposed Wastewater Rate Design

Q. Please provide an overview of the Company's proposed rate design,

21 A. The Company proposes a continuation of the existing rate structure with uniform increases

to the monthly charges and volumetric charges, The Company proposes average increases

of 79.76 percent. The Company's proposed rates would result in an 80.96 percent

increase for the residential class, as seen on Schedule PMC-2 WW. The Company

proposes no changes to service charges.

22

23

24

25

26

A.
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1

2

3

4

Staffs Recommended Wastewater Rate Design

Q. Please provide an overview of Staff's recommended rate design.

A. Staff recommends a continuation of the existing rate structure with uniform increases to

the monthly charges and volumetric charges. Staff recommends average increases of

42.58 percent. Staff recommends no changes to service charges.5

6

7

8

9

Q- Has Staff prepared a typical bill analysis to reflect the effects of its recommended

rate changes to the residential class?

10

11

12

Yes. Staff's recommended rates would increase the monthly bill for a residential

customer under the flat monthly fee rate by $12.00, or 44.10 percent, from $27.20 to

$39.20, as shown in Schedule PMC-2 WW. Staffs recommended rates would increase

the monthly bill for a measured service regular domestic customer consuming the median

usage of 23,000 gallons per month by $34.18, or 44.10 percent, from $77.50 to $111.68,

as shown in Schedule PMC-2 WW.

13

14

15

16 Q. Does this conclude your Direct Testimony"

17 A.

A.

Yes, it does.



$ 12.35
22.23
37.05
74.10

118.56
237.12
370.50
741.00

1,185.60
1,704.30
2,223.00

237.12

$ 10.00
10,00
32.00
53.00
95.00

170.00
34000
680.00

1,000.00
1,600,00
2,200.00

Company
Proposed

Staff
Recommended

1 1

Litchfield Park Service Company
Docket Nos. w-014z7A_09-0104 5W.01425A.0g_g103
Test Year Ended September 31, 2008

Schedule PMC-1 W
Page 1 of 3

WATER DIVISION RATE DESIGN

Present
Rates

Monthly Usage Charge

5/8 x3/4" Meter All Classes
3/4" Meter - All Classes

1" Meter - All Classes
1%" Meter - All Classes

2" Meter - AH Classes
3" Meter - All Classes
4" Meter All Classes
6" Meter - All Classes
8" Meter - All Classes

10" Meter - All Classes
12" Meter - All Classes

$ 6.75
8.30

14.60
28.60
56.50

NT
132.00

NT
225.00
330.00
450.00

Construction Water - Hydrants 100.00

Commodity Rates

(Residential)

$
$

0.87
1.32

5/8 x3/4" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 5.000 Gallons
s,001 to 15,000 Gallons
Over 15,000 Gallons

0 to 3,000 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

s
$
s

1.70
2.a0
3.05

$
$
$

1.00
1.75
2.68

(Residential)

$
s

0.87
1.32

3/4" Meter

o to 5,000 Gallons
Over 5,000 Gallons

0 to 5,000 Gallons
5,001 to 1s,000 Gallons
Over 15,000 Gallons

0 to 3,000 Gallons
3.001 to 9.000 Gallons
Over s,o00 Gallons

$
$
$

1.70
2.30
3.05

$
$
$

1,00
1.75
2.68

(Commercial, Industrial, Irrigation)

s
s

0.87
1.32

5/8 x3/4" and 3/4" Meter

0 to 5.000 Gallons
Over 5,000 Gallons

0 to 15,000 Gallons
Over 15,000 Gallons

o to 10,000 Gallons
Over 10,000 Gallons

$
s

2.30
3.05

$
s

1 .75
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
5 1.32

1" Meter

0 lo 5,000 Gallons
Over 5,000 Gallons

0 to 40,000 Gallons
Over 40,000 Gallons

0 to 20,000 Gallons
Over 20,000 Gallons

s
$

2.30
3.05

$
$

1.75
2.68

(Residential, Commercial, Industrial, Irrigation)

s 0.87
$ 1.32

KW' Meter

0 to 5,000 Gallons
Over 5.000 Gallons

o to 90,000 Gallons
Over 90.000 Gallons

0 to 30,000 Gallons
Over 30,000 Gallons

$
s

2.30
3.05

$
$

1.75
2.68



Schedule PMC-1 W
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Lilchfleld Park Service Company
Docket Nos. w-m427A~09-0104 SW-0142BA-09-0103
Test Year Ended September 31, 2008

WATER DIVISION RATE DESIGN

Present
Rates

Company
Proposed

Staff
Recommended

(Residential, Commercial, Industrial, Irrigation)

s 0.87
s 1.32

2" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 140,000 Gallons
Over 140,000 Gallons

0 to 55,000 Gallons
Over 55,000 Gallons

s
s

2.30
3.05

s
$

1.75
2.68

3" Meter (Residential, Commercial, Industrial, Irrigation)

s 0.87
$ 1.32

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 140,000 Gallons
Over 140,000 Gallons

0 to 100,000 Gallons
Over 100,000 Gallons

$
$

2.30
3.05

$
$

1.75
2.58

(Residential, Commercial, Industrial, Irrigation)

s 0.87
s 1.32

4" Meter

0 to 5,000 Gallons
Over 5.000 Gallons

0 to 440,000 Gallons
Over 440,000 Gallons

0 to 210,000 Gallons
Over 210,000 Gallons

$
$

2.30
3.05

s
s

1.75
2.68

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

6" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 1,620,000 Gallons
Over 1,620,000 Gallons

0 to 430,000 Gallons
Over 430,000 Gallons

s
s

2.30
3.05

$
$

1.75
2.68

(Residential, Commercial, industrial, lrrigaiion)

s 0.87
s 1.32

8" Meter

0 to 5,000Gallons
Over 5,000 Gallons

0 to 1,620,000 Gallons
Over 1.620,000 Gallons

0 to 550,000 Gallons
Over 650,000 Gallons

$
s

2.30
3.05

s
$

1.75
2.68

(Residential. Commercial, Industrial, Irrigation)

s 0.87
s 1.32

s
s

2.30
3.05

10" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 2,280,000 Gallons
Over2,280,000 Gallons

0 to 950,000 Gallons
Over 950,000 Gallons

$ 1.75
2.68

(Residential, Commercial, Industrial, Irrigation)

s 0.87
$ 1,32

12" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 4,030,000 Gallons
Over 4,030.000 Gallons

0 to 1,600,000 Gallons
Over 1,600,000 Gallons

$
$

2.30
3.05

s
$

1.75
2.68

Construction Water

AH Gallons $ 2.50 $ 3.05 s 2.68



$ $ $135
215
255
465

385
385
435
470

520
500
690
935

965
1,690
1,470
2,265
2,350
3,245
4,545
6,280

At Cost

B30
630
805
845

1,170
1,2a0
1,730
1,770

Ax Cost

1,595
2,320
2,275
3,110
3,520
4,475
6,275
8,050

At Cost

Company
Proposed

MeterLine Total

s 20.00
40.00

(b)
50.00
65.00
25.00

5.00
25.00
1.50%

(d)
40.00

(f)
3.50%

$ 1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00

At Cost

$ 20.00
40.00

(b)
50.00
65.00
25,00

5,00
25.00
1,50%

(d)
40.00

(f)
3.50%

s 135.00
215.00
255.00
465.00
965.00

1,690.00
1,470,00
2,265.00
2,350.00
3,245.00
4,545.00
6,280.00

A! Cost

Litchfield Park Service Company
Docket Nos. W-01427A-09-0104 $W_Q1428A.09~0103
Test Year Ended September31, 2008

Schedule PMC-1 W
Page 3 of a

s

WAT ER  D M $|ON  R AT E D ESIG N

Present
Rates

Staff
Recommended

Line Meter
$

Line
$  385

385
435
470

Meter
s  135

215
255
465

$
Total

520
600
690
935

Service Line and Meter Installation Charqes
5/8" x 3/4" Meter
3/4" Meter
1" Meter
1%" Meter
2"

Over 2"
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
B" Turbine Meter
6" Compound Meter
8" & Larger

Trial
300
300
325
500
675

At Cost
NT
NT
NT
NT
NT
NT
NT
NT
NT

630
B30
805
845

1,179
1,230
1,730
1,770

At Cost

965
1,690
1,470
2,285
2,350
3,245
4,545
6,280

At Cost

1,595
2,320
2,275
3,110
3,520
4,475
6,275
8,050

At Cost

Service Charges
Establishment (a)
Establishment (After Hours) (a)
Re-Establishment of Service (a)
Reconnection (Regular Hours) (a)
Reconnection (After Hours) (a)
MeterTest (If correct) (c )
Meter Re-Read (If correct)
NSF Check
Deferred Payment, Per Month
Late Charge
Service Carts _ Per Hour/After Hours (e)
Deposit Requirement
Deposit Interest

s 20.00
40.00

(b)
50.00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

* Hydrant! Meter Deposit:
5/8" x 3/4" Meter
3/4" Meter
114 Meter
1%" Meter
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
5" Turbine Meter
6" Compound Meter
8" & Larger

$ 1,500.00
1,500.00
1,500.00
1 ,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,s00.00
1,500.00

NT

NT : No Tariff
(a) Service charges for customers taking both water and sewer service are not duplicative.
(b) Minimum charge times number of months disconnected.
(c ) $25 plus cost of test.
(d) Greater of $5,00 or 1.5% of unpaid balance.
(e) No charge for service calls during normal working hours.
(f) Per Rule R14-2-403(B): Residential - two times the average bill. Commercial - two and one-half times the average bill
' Shall have a non-interest bearing deposit of the amount indicated, refundable in its entirety upon return of the meter in good condition

and payment of final bill.



Schedule PMC-2 W
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Litchfield Park Service Company
Docket Nos. W-01427A-09-0104 SW-01428A-09-0103
Test Year Ended September 31, 2008

Typical Bill Analysis
3/4" Residential

Gallons
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
IncreaseCompany Proposed

Average Usage 9.537 $ 18.64 $ 41.17 $ 22.53 120.86%

Median Usage 7,000 15.29 35.33 $ 20.04 131.07%

Staff Recommended

Average Usage 9,537 $ 18.64 $ 24.94 $ 6.30 33.80%

Median Usage 7,000 15.29 20.00 $ 4.71 30.80%

Present & Proposed Rates (Without Taxes)
3/4" Residential

Gallons
Consumption

%
Increase

$

Present
Rates

8.30
9.17

10.04
10.91
11.78
12.65
13.97
15.29
16.61
17.93
18.64
19.25
20.57
21.89
23.21
24.53
25.85
27.17
28.49
29.81
31.13
32.45
39.05
45.65
52.25
58.85
65.45
72.05

105.05
138.05

$
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
9,537

10,000
11,000
12,000
13,000
14,000
15.000
16,000
17,000
18,000
19,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000

100,000

Company
Proposed

Rates
22.23
23.93
25.63
27.33
29.03
30.73
33.03
35.33
37.63
39.93
41 .17
42.23
44.53
46.83
49.13
51.43
53.73
56.03
58.33
60.63
62.93
65.23
76.73
88.23
99.73

111.23
122.73
134.23
191 .73
249.23

167.83% $
160.96%
155.28%
150.50%
146.43%
142.92%
136.44%
131 .07%
126.55%
122.70%
120.86%
119.38%
116.48%
113.93%
111.68%
109.66%
107.85%
106.22%
104.74%
103.39%
102.15%
101 .02%
96.49%
93.27%
90.87%
89.01 %
87.52%
86.30%
82.51 %
80.54%

Staff
Recommended

Rates
10.00
11.00
12.00
13.00
14.75
16.50
18.25
20.00
21 .75
23.50
24.94
26.18
28.86
31.54
34.22
36.90
39.58
42.26
44.94
47.62
50.30
52.98
66.38
79.78
93.18

106.58
119.98
133.38
200.38
267.38

%
Increase

20.48%
19.96%
19.52%
19.16%
25.21%
30.43%
30.64%
30.80%
30.95%
31 .07%
33.80%
36.00%
40.30%
44.08%
47.44%
50.43%
53.11%
55.54%
57.74%
59.75%
61.58%
63.27%
69.99%
74.76%
78.33%
81 .10%
83.32%
85.12%
90.75%
93.68%



49.22$

45.69

83.00

46.59

46.59

45.69

1,809.50

1,230.46

1,447.60

2,243.78

Market

\

Litchfield Park Service Company
Docket Nos. W-01427A-09-0104 SW-01428A-09-0103
Test Year Ended September 31, 2008

Schedule PMC-1 WW
Page 1 of 2

W ASTEW ATER DIVISION RATE DESIGN

Present
Company
Proposed

Staff
Recommended

Monthly Usage Charge

Residential $ 27.20 $ 39.20

Multiple Unit Service - Per Unit/ Month

Small Comm.

25.25 36.39

46.00 $ 65.29

Regular Domestic 1 25.75 $ 37.11

Restaurants, Motels, Grocery, DC 25.75 $ 37.11

25.25 $ 36.39Wig. Resort/ Room

Wig, Resort/ Main 1,000.00 $ 1,441.00

Element. School 680.00 $ 979.88

800.00 s 1,152.80Mid. & High School

Community College

Effluent Sales z

1,240.00 $ 1,786.84

Market Market

1 Regular Domestic is a wastewater customer (including residential) that averages a minimum of
10,000 gallons of water usage per month during the months of December, January and February.

2 Market Rate - Maximum effluent rate shall not exceed $430 per acre foot based on a potable water rate
of $1.32 per thousand gallons and shall not be less than $0.88 per thousand gallons.

Commodity Charge (per 1,000 gallons of water)

Regular Domestic $ 2.25 $ 4.07 $ 3.24

Restaurants, Motels, Grocery, DC 3.00 5.43

I

4.32



all
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Litchfield Park Service Company
Docket Nos. w-01427A-09-0104 SW-01428A-09-0103
Test Year Ended September 31, 2008

Schedule PMC-1 WW
Page 2 of 2

WASTEWATER DIVISION RATE DESIGN

Present
Company
Proposed

Staff
Recommended

$

$

$

$

s

$

Service Charges

Establishment (a)

Establishment (After Hours) (a)

Re-Establishment of Service (a)

Reconnection (Regular Hours) (a)

Reconnection (After Hours) (a)

NSF Check

Deferred Payment, Per Month

Late Charge

Service Calls - Per Hour/After Hours (d)

Deposit Requirement

Deposit Interest

Service Lateral Connection Charge- All Sizes

Main Extension Tariff

S

20.00

40.00

(b)
50.00

65.00

25.00

1.50%

(c )
40.00

(e)
3.50%

(f)

(Q)

$

20.00

40.00

(b)
50.00

65.00

25.00

1.50%

(c )
40.00

(8)
3.50%

(f)

(9)

$

20.00

40.00

(b)
50.00

65,00

25.00

1.50%

(c )
40.00

(8)
3.50%

(f)

(0)

(3)

(b)

(c )

(d)

(e)

<f>

(Q)

Service charges for customers taking both water and sewer service are not duplicative.

Minimum charge times number of months disconnected.

Greater of $5.00 or 1.5% of unpaid balance.

No charge for service calls during normal working hours.

Per Rule R14-2-603B: Residential - two times the average be.

Non-residential - two and one-half times the average be.
At cost. Customer/Developer shall install or cause to be installed all Service Laterafs as a
non-refundable contribution-in-aid of construction.
All Main Extensions shall be completed at cost and shall be treated as non-refundable

contribution-in-aid of construction.
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Litchfield Park Service Company
Docket Nos. W-01427A-09-0-04 SW-01428A-09-0103
Test Year Ended September 31, 2008

Typical Bill Analysis

Residential

Company Proposed
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
Increase

$ 27.20 $ 49.22 $ 22.02 80,96%

Staff Recommended

27.20 39.20 $ 12.00 44.10%

Regular Domestic

Gallons
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
IncreaseCompany Proposed

Average Usage 57,450 $ 155.01 $ 280.41 $ 125.40 80.90%

Median Usage 23,000 77.50 140.20 $ 62.70 80.90%

Staff Recommended

Average Usage 57,450 $ 155.01 $ 223.37 s 68.36 44.10%

Median Usage 23,000 77.50 111.68 $ 34.18 44.10%

J

*s
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4

EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY
DOCKET nos. SW-01428A-09-0103 ET AL.

The Surrebuttal Testimony of Staff witness Pedro M. Craves addresses the following issues :

Water Division

Response to the Rebut ta l Test imonv of Applicant 's  witness  Thomas J .  Bourassa -  T h e
Company's conclusion that Staffs rate design produces approximately $800,000 less revenue
than the revenue requirement is erroneous. Further, Staff responds to the Company's conclusion
that Staff agrees entirely with the findings of the cost of service study.

S ta ffs  Upda ted Ra te Design -  S ta ffs  r ecommended r a te des ign would genera te S ta ff" s
recommended $1 l,'781,312 revenue requirement. The typical 3/4-inch meter residential bill with
median use of 7,()00 gallons would increase by $5.23, or 34.21 percent, from $15.29 to $20.52.

Wastewater Division

Response to the Rebut ta l Test imony of Applicant 's  witness  Thomas J .  Bourassa -
Company's conclusion that Staff' s rate design produces approximately $120,000 less revenue
than the revenue requirement is erroneous.

The

S ta ffs  upda ted r a te des ign . . . .  S ta ff 's  r ecommended ra te des ign would genera te S ta ff 's
recommended $9,398,625 revenue requirement. The typical residential bill would increase by
$12.28, or 45.15 percent, from $27.20 to $39.48.



Surrebuttal Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 et al.
Page 1

1 '1. INTRODUCTION

2 Q- Please state your name, occupation, and business address.

3

4

5

My name is Pedro M. Craves. I am a Public Utilities Analyst employed by the Arizona

Corporation Commission ("ACC" or "Commission") in the Utilities Division ("Staff").

My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q-

8

Are you the same Pedro M. Chaves that filed Direct Testimony regarding rate design

in this case?

9 Yes, I am.

10

11 Q- What matters are addressed in your rate design Surrebuttal Testimony?

12

13

14

15

16

17

18

This rate design Surrebuttal Testimony addresses comments contained in the Rebuttal

Testimony of Litchfield Park Service Company's ("LPSCO" or "Company") Water and

Wastewater Divisions witness Mr. Thomas J. Bourassa, regarding rate design. This

Surrebuttal presents rates designed to generate Staffs Surrebuttal revenue requirement for

LPS CO's Water and Wastewater Divisions (Surrebuttal Schedules PMC~l W and PMC-l

WW, respectively). Staff also presents an updated typical billing analysis for LPSCO's

Water and Wastewater Divisions (Surrebuttal Schedules PMC-2 W and PMC-2 WW,

19 respectively) .

20

21 Q- Please explain how Staff's rate design Surrebuttal Testimony is organized.

22

23

Staff' s rate design Surrebuttal Testimony is presented in five sections. Section I is this

introduction. Section II discusses the revenue requirement produced by Staffs rate

24 Section III addresses cost of service. Section IV discusses Staff' s updated rate

25

design.

design. Lastly, Section V contains Staff s recommendations.

26

A.

A.

A.

A.

l

0



Surrebuttal Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 et al.
Page 2

1 '11. REVENUE REQUIREMENT

2 Water Division

3 Q-

4

5

What is Staff's response to the Company's assertion that Staffs rate design produces

approximately $750,000 to $800,000 less revenue than its recommended revenue

requirement?1

6

7

8

Staffs rate design does produce its revenue requirement. The primary reason for the

approximately $800,000 discrepancy pertains to the treatment of 8-inch meter

customers/billing determinants. Staffs billing determinants include 24 bills from the test

9 year. The Company's billing determinants exclude these 24 bills.

10

11 Q.

12

13

14

15

Why does LPSCO exclude the billing determinants for the 8-inch meter customers in

calculation of the revenue generated by its rate design?

According to the Company, it had removed the revenues from the City of Goodyear (its

only 8-inch meter customer during the test year) via its revenue annualization adjustment

for purposes of determining the revenue requirement

l 6

17 Q- Does the Company continue to assume that the City of Goodyear will no longer be a

18 customer?

19

20

21

No. LPSCO is now recognizing the City of Goodyear billing determinants; however,

instead of treating those sales under its 8-inch meter tariff it recognizes the City of

Goodyear sales under its newly proposed "Bulk Water" customer class with a proposed

22 lower commodity rate.

23

A.

A.

A.

1 Rebuttal Testimony of Thomas J. Bourassa, Pages 51 and 52.
.z Direct Testimony of Thomas J. Bourassa, Page 14.

a



Surrebuttal Testimony of Pedro M. Craves
Docket Nos. SW-01428A-09-0103 et al.
Page 3

1
'Q_

Does Staff continue to recommend treating the City of Goodyear as an 8-inch

2 customer?

3 Yes, it does.

4

5 Wastewater Division

6 Q-

7

8

9

10

11

What is Staff's response to the Company's assertion that Staff's rate design produces

approximately $120,000 less revenue than its recommended revenue requirement?3

Staffs rate design does produce its revenue requirement. Staff reviewed its calculations

and found no errors indicating that its rate design does not produce its revenue

requirement. Staff has provided the Company with its calculations, and the Company has

not identified any specific error in Staffs calculations.

12

13 111. COST OF SERVICE

14 Water Division

15 Q-

16

17

18

19

Does Staff have any comments on Mr . Bourassa's assessment that Staff agrees

entirely with the findings on the Company's Cost of Service Study ("COSS")?

Yes. As indicated below, while Staff utilized the Company's COSS findings as a

guideline, COSS is only one of various factors considered in the development of a rate

design.

20

21 Q- What is a COSS?

22

23

24

25

In simple terms, a COSS is an estimation of cost-causation by customer class, i.e., how

much does it cost the utility to provide its service to each specific customer class. The

reason for determining the costs incurred by the utility to serve each customer class is to

assist in allocating the revenue requirement for each customer class.

A.

A.

A.

A.

3 Rebuttal Testimony of Thomas I. Bourassa, Pages 59 and 60.
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Surrebuttal Testimony of Pedro M. Chavez
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Page 4

1
Q,

2

Is rate design synonymous with COSS? `

No. Rate design should not be mistaken with a COSS. As indicated above, a COSS is the

3

4

assignment of costs to serve each customer class. Rate design involves developing the

specific rates r evenues  i r on ea ch cus t omer  c la s s ,  t a king int o

5

tha t  genera te the

consideration the results of the COSS .

6

7 Q. Should the COSS be the only factor used when developing a rate design?

8 No. The COSS is only one of various factors considered in the development of a rate

9 design.

10

11 Q-

12

13

14

What other factors did Staff consider to develop its rate design?

In addition to using the results of the CUSS as a general guideline, Staff also considered

factors such as graduaiisrn, promotion of efficient water usage and uniformity of rates

among customer classes.

15

16 Q-

17

18

How did Staff use the COSS as a guide in its rate design?

Staff utilized the COSS as a basic tool,  star ting point or  first  step in its rate design.

However, Staff also used the other factors cited above to develop its rate design.

19

20 Q- In Staff 's  opinion,  was it necessary in this case for  Staff to perform an addit iona l

21 COSS?

22

23

24

No. First,  LPSCO's costumer base is predominantly composed of residential (over 90

percent). Second, as indicated above, Staff employed the Company's COSS as a starting

point in its rate design, however, Staff incorporated other important factors.

25
4rw

A.

A.

A.

A.

A.

ea
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1 'IV. UPDATED RATE DESIGN

2 Water Divisor

3 Q~

4

Has Staff updated its recommended rate design to reflect its Surrebuttal revenue

requirement?

5

6

Yes. Staffs Surrebuttal rate design presented in Schedule PMC-1 W is revised to reflect

Staffs $11,781 ,312 Surrebuttal revenue requirement.

7

8 Wastewater Division

9 Q-

10

Has Staff updated its recommended rate design to reflect its Surrebuttal revenue

requirement?

11

12

Yes. Staffs Surrebuttal rate design presented in Schedule PMC-1 WW is revised to

reflect Staffs $9,398,625 Surrebuttal revenue requirement.

13

14 v. SUMMARY OF RECOMMENDATION

15 Water Division

16 Q-

17

Please provide a brief summary of Staff's recommendation.

Staff recommends approval of its recommended rates shown in Schedule PMC-1 W.

18

19 Wastewater Division

20 Q-

21

Please provide a brief summary of Staffs recommendation.

Staff recommends approval of its recommended rates shown in Schedule PMC-1 .

22

A.

A.

A.

ml
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1 Q-

2

3

4

5

6

7

Does your silence on any of the issues, matters or findings addressed in the testimony

of any of the witnesses for LPSCO constitute your acceptance of their positions on

such issues, matters or findings?

No. Staff limited its discussion to the specific issues outlined above. Staff' s lack of

response to any issue in this proceeding should not be construed as agreement with the

Company's position in its Rebuttal Testimony, rather, where there is no response Staff

relies on its original Direct Testimony.

8

9 Q- Does this conclude your Surrebuttal Testimony?

10 Yes, it does.

A.

A.

4



s 10.32
26.32
43.B6
54.08
66.56

133.12
208.00
416.00
499.20
956.80

1,248.00

By Meter Size

$ 10.00
.10.00
25.00
50.00
a0.00

160.00
250.00
500.00
B25_00

1 ,150.00
2,150.00

Company
Proposed

Staff
Recommended

Litchfield Park Service Company
Docket Nos. W-D1427A-09-0-04, sw-01428A-09-0103, et al.
Test Year Ended September31, zoom

Schedule PMC-1 W
Page 1 of 3

0

WATER DIVISION RATE DESIGN

Present
Rates

Monthly Usage Charge

5/8 x3/4" 'Meter - All Classes
3/4" Meter - All Classes

1" Meter - All Classes
1%" Meter - All Classes

2" Meter - All Classes
3" Meter - All Classes
4" Meter - All Classes
5" Meter - All Classes
8" Meter - All Classes

10" Meter - All Classes
12" Meter - All Classes

$ 5.75
B.30

14.60
28.60
56.50

NT
132.00

NT
225.00
330.00
450.00

Construction Water - Hydrants 100.00

Commodity Rates

(Residential)

$
$

0.87
1.32

5/8 x3/4" Meter

0 to 5,090 Gallons
Over 5,000 Gallons

0 lo 3,000 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

$
$
$

1.22
1.82
2.42

$
$
$

1.00
1.88
2.88

(Residential)

$
s

0.87
1 .32

3/4" Meter

0 lo 5,000 Gallons
Over 5,000 Gallons

0 to 3,000 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

$
$
5

1.22
1 .82
2.42

s
$
$

1.00
1.88
2.88

(Commercial, Industrial, lrrigaiion)

$
$

0.87
1.32

5/8 x3/4" and 3/4" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 10,000 Gallons
Over 10,000 Gallons

$
$

1 .82
2.42

$
$

1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

1" Meter

0 to 5,000 Gallons
Over 5,000 Gallons
0 to 20,000 Gallons
Over 20,000 Gallons

$
$

1 .82
2.42

$
$

1.88
2.88

KW' Meter (Residential!, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

0 to 5,000 Gallons
Over 5,000 Gallons

D to 30,000 Gallons
Over 30,000 Gallons

$
$

1.82
2.42

$
s

1.88
2.8B



Lnchfielu Fark Service Company
Docket Nos. W-01427A-09-0104, SW-01428A~09-0103, et al,
Tes\ YearEnded September 31, 2008

Schedule PMC-1 W
Page 2 of 3

¢

r

WATER DIVISION RATE DESIGN

Present
Rates

Company
Proposed

Staff
Recommended

(Residential, Commercial, Industrial, Irrigation)

$ 0.57
s 1.32

2" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 50,000 Gallons
Over 50,000 Gallons

s
$

1.82
2.42

$
$

1.88
2.88

(Residential, Commercial, industrial, Irrigation)

s 0.87
$ 1.32

3" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 120,000 Gallons
Over 120,000 Gallons

$
$

1.82
2.42

$
s

1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
s 1.32

411 Meter

o to 5,000 Gallons
Over 5,000 Gallons

0 to 180,000 Gallons
Over 180,000 Gallons

$
$

1.82
2.42

$
$

1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

6" Meter

o to 5,000 Gallons
Over 5,000 Gallons

0 to 380,000 Gallons
Over 360,000 Gallons

$
$

1.82
2.42

s
$

1.88
2,88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

8" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 670,000 Gallons
Over 670,000 Gallons

s
s

1.82
2.42

s
$

1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

10" Meter

o to 5,000 Gallons
Over 5,000 Gallons

0 lo 940,000 Gallons
Over 940,000 Gallons

$
$

1 .82
2.42

$ 1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

12" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

o to 1,248,000 Gallons
Over 1,248,000 Gallons

$
s

1.82
2.42

s
$

1.8B
2.B8

Construction Water
All Gallons s 2.50 $ 2.42 $ 2.88

/



S $ $ 520
500
690
935

385
385
435
470

135
215
255
465

955
1,690
1,470
2,265
2.350
3,245
4,545
6.280

Ac Cost

530
630
805
B45

1,170
1,230
1,730
1,770

At Cost

1,595
2,320
2,275
a,110
3,520
4,475
6,275
8,050

Al Cost

$ $ $ 520
600
690
935

135
215
255
465

385
385
435
47o

1,595
2,320
2,275
3,110
3,520
4,475
6,275
B,050

AL Cost

B30
630
B05
845

1,170
1,230
1,730
1,770

At Cost

965
1,690
1,470
2,265
2,350
3,245
4,545
6,2B0

At Cost

Company
Proposed

Meter TotalLine

Staff
Recommended

Meter TotalLine

$ 20.00
40.00

(b)
50.00
65,00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

$ 1 ,500.00
1 ,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1 ,500.00
1 ,500.00
1,500.00
1,500.00
1,500.00

At Cost

$ 20.00
40.00

(b)
50.00
65.00
25.00

5.00
25.00
1.50%

(d)
40.00

(f)
3.50%

s 135.00
215.00
255.00
455.00
965.00

1,590.00
1,470.00
2,265.00
2,350.00
3,245.00
4,545.00
6,280.00

At Cost

In

Litchfield Park Service Company
Docket NOS, W-01427A-09» 0104, SW-D1428A» 09-0103, et al.
Test Year Ended September 31, 200B

Schedule PMC-1 W
Page 3 of a

r

4

W AT ER DIVISION RAT E DESIGN

Present
Rates

Line MeterService .Line and Meter Installation Charges
5/8" X 3/4" Meter
3/4" Meter
1" Meter
1%" Meter
2"

Over 2"
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
6" Turbine Meter
6" Compound Meter
8" & Larger

$
Trial

300
300
325
500
675

Al Cost
NT
NT
NT
NT
NT
NT
NT
NT
NT

Service Charges
Establishment (a)
Establishment (After Hours) (a)
Re-Establishment of Service (a)
Re¢<>nne¢t1un(Regutm54441 5 '
Reconnection (After Hours) (3)
Meter Test (if connect) (c )
Meter Re-Read (If correct)
NSF Check
Deferred Payment, Per Month
Late Charge
Service Calls - Per HourlAfter Hours (e)
Deposit Requirement
Deposit interest

$ 20.00
40.00

(b)
50.00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

f

* Hydrant Meter Deposit:
5/8" x 3/4" Meter
3/4" Meter
1" Meter
kw. Meter
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meier
6" Turbine Meter
6" Compound Meter
8" & Larger

$ 1,500.00
1,500.D0
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00

NT

NT : No Tariff
(a) Service charges for customers taking both water and sewer service are not duplicative.
(b) Minimum charge times number of months disconnected.
(c ) $25 plus cost of test.
(d) Greater of $5.00 or 1.5% of unpaid balance,
(e) No charge for service calls during normal working hours.
(f) Per Rule R14~2-403(B): Residential - two times the average bill. Commercial - two and one-halt times the average bill.

' Shall have a non-interest bearing deposit of the amount indicated, refundable in its entirety upon return of the meter in good condition
and payment of final bill.



Litchfield Park Service Company
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103 et al.
Test Year Ended September 31, 2008

Schedule PMC-2 W

Typical Bill Analysis
3/4" Residential

Company'proposed Gallons
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
Increase

Average Usage 9,537 $ 18.64 $ 42.20 $ 23.56 126.41%

Median Usage 7,000 15.29 37.26 $ 21.97 143.69%

Staff Recommended

Average Usage 9,537 $ 18.64 $ 25.83 $ 7.19 38.56%

Median Usage 7,000 15.2g 20.52 $ 5.23 34.21%

Present & Proposed Rates (Without Taxes)
3./4" Residential

Gallons
Consumption

%
Increase

%
Increase

$

Present
Rates

8.30
9.17

10.04
10.91
11.78
12.65
13.97
15.29
16.61
17.93
18.64
19.25
20.57
21 .89
23.21
24.53
25.85
27.17
28.49
29.81
31.13
32.45
39.05
45.65
52.25
58.85
55.45
72.05

105.05
138.05

$

Company
Proposed

Rates
26.32
27.54
28.76
29.98
31.80
33.62
35.44
37.26
39.08
40.90
42.20
43.32
45.74
48.16
50.58
53.00
55.42
57.84
60.26
62.68
65.10
67.52
79.62
91 .72

103.82
115.92
128.02
140.12
200.62
261 .12

217.11% $
200.33%
186.45%
174.79%
169.95%
165.77%
153.69%
143.69%
135.28%
128.11%
126.41%
125.04%
122.36%
120.01%
117.92%
116.06%
114.39%
112.88%
111.51 %
110.27%
109.12%
108.07%
103.89%
100.92%

98.70%
96.98%
95.60%
94.48%
90.98%
89.15%

Staff
Recommended

Rates
10.00
11.00
12.00
13.00
14.88
16.76
18.64
20.52
22.40
24.28
25.83
27.16
30.04
32.92
35.80
38.68
41 .56
44.44
47.32
50.20
53.08
55.96
70.36
84.76
99.16

113.56
127.96
142.36
214.36
286.36

20.48%
19.96%
19.52%
19. 16%
26.32%
32.49%
33.43%
34.21%
34.86%
35.42%
38.56%
41 .09%
46.04%
50.39%
54.24%
57.68%
60.77%
63.56%
66.09%
68.40%
70.51%
72.45%
80.18%
85.67%
89.78%
92.97%
95.51%
97.59%

104.06%
107.43%

1,000
2,000
3,000
4,000
5,000
6,000
7,000
8.000
9,000
9,537

10,000
11,000
12,000
13,000
14,000
15,000
16,000
17,000
18,000
19,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000

100,000



48.21$

44.76

81.54

45.64

45.64

44.76

1,772.50

1,205.30

1,418.00

2,197.90

Market

9

Schedule PMC-1 WW
Page 1 of 2

Litchfield Park Service Company
Docket Nos. w-01427A_09-0104, SW-01428A-09-0103, et al.
Test Year Ended September 31, 2008 4

WASTEWATER DIVISION RATE DESIGN

Present
Company
Proposed

staff
Recommended

Monthly Usage Charge

Residential $ 27.20 s 39.48

Multiple Unit Service - Per Unit / Month 25.25 $ 36.65

Small Comm. 1 46.00 $ 66.77

Regular Domestic 2 25.75 $ 37.38

Restaurants, Motels, Grocery, DC 25.75 $ 37.38

Wig. Resort/ Room 25.25 $ 36.65

Wig. Resort/ Main 1,000.00 $ 1,451.50

Element. School 680.00 $ 987.02

Mid. & High School 800.00 $ 1,161.20

Community College 1,240.00 $ 1,799.86

Effluent Sales 3 Market Market

1 Small commercial is a wastewater commercial customer that averages a maximum of 10,000 gallons of
water usage per month.

2 Regular Domestic is a wastewater commercial customer that averages a minimum of 10,000 gallons of
10,000 gallons of water usage per month.

3 Market Rate - Maximum effluent rate shall not exceed $430 per acre foot based on a potable water rate
of $1.32 per thousand gallons and shall not be less than $0.87 per thousand gallons.

Commodity Charge (per t,000 gallons of water)

Regular Domestic $ 2.25 $ 3.99 $ 3.27

Restaurants, Motels, Grocery, DC 3.00

I

5.32 4.35



Schedule PMC-1 WW
Page 2 of 2

Litchfield Park Service Company
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103, et al.
Test Year Ended September 31, 2008 4

WASTEWATER DIVISION RATE DESIGN

Present
Company
Proposed

Staff
Recommended

$

$

$

$

$

$

Service Charges

Establishment (a)

Establishment (After Hours) (a)

Re-Establishment of Service (a)

Reconnection (Regular Hours) (a)

Reconnection (After Hours) (a) l

NSF Check

Deferred Payment, Per Month

Late Charge

Service Calls - Per Hour/After Hours (d)

Deposit Requirement

Deposit Interest

Service Lateral Connection Charge- All Sizes

Main Extension Tariff

$

20.00

40.00

(b)
50.00

65.00

25.00

1.50%

(c )
40.00

(e)
3.50%

(f)

(9)

$

20.00

40.00

(b)
50.00

65.00

25.00

1.50%

(c )
40.00

(6)
3.50%

(f)

(Q)

$

20.00

40.00

(b)
50.00

65.00

25.00

1.50%

(c )
40.00

(e)
3.50%

(0

(Q)

<a)

(b)

(c )

(d)

<e>

(1)

(Q)

Service charges for customers taking both water and sewer service are not duplicative.

Minimum charge times number of months disconnected.

Greater of $5.00 or 1.5% of unpaid balance.

No charge for service calls during normal working hours.

Per Rule R14-2-603B: Residential - two times the average bill.

Non-residential - two and one-half times the average bill.

At cost. CustomerlDeveloper shall install or cause to be installed all Service Laterals as a

non-refundable contribution-in-aid of construction.

All Main Extensions shall be completed at cost and shall be treated as non-refundable

contribution-in-aid of construction.



Schedule PMC-2 WWLitchfield Park Service.Company
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103, et al.
Test Year Ended September 31, 2008

9

Typical Bill Analysis

Residential

Company Proposed
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
Increase

$ 27.20 $ 48.21 $ 21.01 77.24%

Staff Recommended

27.20 39.48 $ 12.28 45.15%
r



$ 10.20
19.o0
31.67
59.57

111.47
NT

348.33
NT

501.00
960,00

1,500.00
960.00

By Meter Size

s 10.00
10.00
25.00
50.00
50,00

160.00
250.00
500.00
825.00

1,150,00
2,150.00
2,150.00

1.25
1.80
2.40

s
$
$

1.90
2,45
3.05

s
$
$

$
$
s

1.25
1.a0
2.40

$
$
$

1.90
2.45
3.30

$
$

2.75
3.47

1.00
1.88
2.88

$
s
$

1.00
1.88
2.88

$
$
$

1.88
2.88

$
s

1.88
2.88

s
$

1.88
2.88

s
$

Company
Proposed

Staff
Recommended

1

Litchfield Park Service Company
Docket Nos. W-01427A-09» 0104, SW-01428A-09~0103, et al.
Test Year Ended September31, zoos

Hearing Schedule PMC-1 W
Page 1 of 3

WATER DIVISION RATE DESIGN

Present
Rates

Monthly Usage Charge

5/B x3/4"Meter - All Classes
3/4" Meter - All Classes
- 1" Meter - All Classes
1%" 'Meter - All Classes

2" Meter - All Classes
3" Meter . All Classes
4" Meter - All Classes
6" Meter - All Classes
8" Meter All Classes

10" Meter - All Classes
12" Meter - All Classes but irrigation
12" Meter - Irrigation

s 6.75
8.30

14.60
28.60
56.50

NT
132.00

NT
225,00
330.00
450.00
450.00

Construction Water - Hydrants 100,00

Commodity Rates

(Residential)5/8 x3/4" Meter

0 to 5,000 Gallons
Over s,000 Gallons

0 to 3,000 Gallons
3,001 to 10,000 Gallons
Over 10,000 Gallons

s
$

0.87
1.32

0 to 3,000 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

3/4" Meter (Residential)
0 to 5,000 Gallons
Over 5,o00 Gallons

0 to 15,000 Gallons
15,001 to 50,000 Gallons
Over 50,000 Gallons

$
$

0.87
1.32

8
0 to 3,000 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

(Commercial, Industrial, Irrigation)

$
$

0.87
1.32

i.

5/8 x3l4" and 3/4" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 3,000 Gallons
3,001 to 10,000 Gallons
Over 10,000 Gallons

0 to 10,000 Gallons
Over 10,000 Gallons

1" Meter (Residential, Commercial, Industrial, Irrigation)

$ 0.87
s 1.32

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 15,000 Gallons
15,001 to 100,000 Gallons
Over 100,000 Gallons

0 to 20,000 Gallons
Over 20,000 Gallons

kw' Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 90,000 Gallons
Over 90,000 Gallons

(Residential, Commercial. Industrial, irrigation)

$ 0.87
$ 1,32

4

4

0 to 30,000 Gallons
Over 30,000 Gallons
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Litchfield Park Service Company
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103, et al
Test Year Ended September 31, 2008

Hearing Schedule PMC-1 W
page 2 of 3

WATER DIVISION RATE DESIGN

Present
Rates

Company
Proposed

Staff
Recommended

2" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 140,000 Gallons
Over 140,000 Gallons

(Residential, Commercial, Industrial, irrigation)

s .o.a7
$ 1.32

s
$

2.75
3.47

0 to 50,000 Gallons
Over 50,000 Gallons $

s
1 .88
2.aa

3" Meter
0 to 120,000 Gallons
Over 120,000 Gallons

(Residential, Commercial, Industrial, Irrigation)
NT
NT

NT
NT

$
$

1.88
2.88

4" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 180,000 Gallons
Over 180,000 Gallons

(Residential, Commercial, \industrial, Irrigation)

$ 0.a7
s 1.32

$
$

2.75
3.47

s
$

1 .88
2.88

6" Meter

0 to 360,000 Gallons
Over 360,000 Gallons

(Residential, Commerce$al, Industrial, Irrigation)

N T
N T

NT
NT

s
$

1.88
2.88

Btu Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 670,000 Gallons
Over670,000 Gallons

(Residential, Commercial, Industrial, Irrigation)

s 0.a7
$ 1.32

$
$

2.75
3.47

$
$

1.88
2.88

8" Meter
All Gallons

(Bulk resale only)

NT $ 1.50 NT

(Residential, Commercial, Industrial, Irrigation)

s 0.87
S 1.32

10" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 940,000 Gallons
Over 940,000 Gallons $

s
2.75
3.47

$ 1.88
2.88

12" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

0 (O 1,248,000 Gallons
Over 1,248.000 Gallons $

$
2.75
3.47

0 to 1,248,000Gallons
Over1,248,000 Gallons s

$
1.88
2.88

Construction Water
All Gallons s 2.50 s 3.47 $ 2.88



$ $ $ 520
600
690
935

135
215
255
465

385
385
435
470

680
630
B05
845

1,170
1,230
1.730
1,770

At Cost

965
1,690
1,470
2.265
2,350
3,245
4,545
6,280

A! Cost

1,595
2,320
2,275
3,110
3,520
4,475
6,275
8,050

At Cost

$ 20.00
40.00

(b)
50.00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

s 1 ,500.00
1 ,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00

AL Cost

4

J

Litchfield Park Service Company
Docket Nos. W~01427A-09-0104, SW-01428A-09» 0103, et al.
Test Year Ended September 31, 2008

Hearing Schedule PMC-1 W
Page 3 of a

WATER DIVISION RATE DESIGN

Present
Rates

Company
Proposed

Staff
Recommended

Line Meter Line Meter Total
$

Line
$ 385

385
435
470

Meter
$  135

21 s
255
465

$
Total

520
600
690
935

Service 'Line and Meter Installation Charges
5/8" X 3/4" Meter
3/4" Meter
1" Meter
1%" Meter
2"

Over 2"
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
6" Turbine Meter
6" Compound Meter
8" & Larger

Total
300
300
325
500
675

At Cost
NT
NT
NT
NT
NT
NT
NT
NT
NT

630
630
805
845

1,170
1,230
1,730
1,770

Al Cost

see
1,690
1,470
2,265
2,350
3,245
4,545
6,280

AL Cost

1,595
2,320
2,275
3,110
3,520
4,475
6,275
8,050

A! Cost

Service Charges
Establishment (a)
Establishment (After Hours) (a)
Re-Establishment of Service (a)
Reconnection (Regular Hours) (a)
Reconnection (After Hours) (a)
Meter Test (if correct) (c ) `
Meter Re-Read (If correct)
NSF Check
Deferred Payment, Per Month
Late Charge
Service Calls - Per Hour/After Hours (e)
Deposit Requirement
Deposit Interest

s 20.00
40.00

(b)
50.00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

$ 20.00
40.00

(b)
50.00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

* Hydrant Meter Deposit:
5/8" X 3/4" Meter
3/4" Meter
1" Meter
1%" Meter
2" Turbine Meter
2" Compound Meter
3" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
6" Turbine Meter
6" Compound Meter
8" & Larger

$ 1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00

NT

$ 135.00
215.00
255.00
465.00
965.00

1,690.00
1,470.00
2,265.00
2,350.00
3,245.00
4,545.00
6,280.00

At Cost

NT = No Tariff
(a) Service charges for customers taking both water and sewer service are not duplicative.
(b) Minimum charge times number of months disconnected.
(c ) $25 plus cost of test.
(d) Greater of $5.00 or 1.5% of unpaid balance.
(e) No charge for service calls during normal working hours.
(fl Per Rule R14-2-403(B): Residential - two times the average be. Commercial - two and one-half times the average bill.

* Shall have a non-interest bearing deposit of the amount indicated, refundable in its entirety upon return of the meter in good condition
and payment of final bill.
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Litchfield Park Service Company `
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103 et al,
Test Year Ended September 31, 2008

Hearing Schedule PMC-2 W

Typical Bill Analysis
3/4" Residential

Gallons
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
IncreaseCompany Proposed

Average Usage 9,537 $ 18.64 $ 37.12 $ 18.48 99.16%

Median Usage 7,000 15.29 32.30 $ 17.01 111.25%

Staff Recommended

Average Usage 9,537 $ 18.64 $ 25.83 $ 7.19 38.56%

Median Usage 7,000 15.29 20.52 $ 5.23 34.21%

Present & Proposed Rates (Without Taxes)
3/4" Residential

Gallons
Consumption

%
Increase

%
Increase

$

Present
Rates

8.30
9.17

10.04
10.91
11.78
12.65
13.97
15.29
16.61
17.93
18.64
19.25
20.57
21.89
23.21
24.53
25.85
27.17
28.49
29.81
31 .13
32.45
39.05
45.65
s2.25
58.85
65.45
72.05

105.05
138.05

s

Company
Proposed

Rates
19.00
20.90
22.80
24.70
26.60
28.50
30.40
32.30
34.20
36.10
37.12
38.00
39.90
41 .80
43.70
45.60
47.50
49.95
52.40
54.85
57.30
59.75
72.00
84.25
96.50

108.75
121 .00
133.25
209.50
285.75

128.92% $
127.92%
127.09%
126.40%
125.81%
125.30%
117.61 %
111.25%
105.90%
101 .34%

1,000
2,000
3,000
4,000
5,000
6.000
7.000
8,000
9,000
9,537

10,000
11,000
12,000
13,000
14,000
15,000
16,000
17,000
18,000
19,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000

100,000

99.16%
97.40%
93.97%
90.95%
88.28%
85.89%
83.75%
83.84%
83.92%
84.00%
84.07%
84. 13%
84.38%
84.56%
84.69%
84.79%
84.87%
84.94%
99.43%

106.99%

Staff
Recommended

Rates
10.00
11.00
12.00
13.00
14.88
16.76
18.64
20.52
22.40
24.28
25.83
27.16
30.04
32.92
35.80
38.68
41 .56
44.44
47.32
50.20
53.08
55.96
70.36
84.76
99.16

113.56
127.96
142.36
214.36
286.36

20.48%
19.96%
19.52%
19.16%
26.32%
32.49%

`33.43%
34.21%
34.86%
35.42%
38.56%
41 .09%
46.04%
50.39%
54.24%
57.68%
60.77%
63.56%
66.09%
68.40%
70.51%
72.45%
80.18%
85.67%
89.78%
92.97%
95.51%
97.59%

104.06%
107.43%
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

DOCKET n o s . W-01427A-09-0104 AND SW-01428A_09-0103

WATER DIVISION

Conclusions

The Litchfield Park Service Company's ("Company") water system has a water loss of
9.3 percent which is within the acceptable limit of 10 percent.

B. The water system's current source and storage capacity are adequate to serve the present
customer base and reasonable growth.

c . Maricopa County Environmental Services Department has reported the Company's water
system has no major deficiencies and determined that this system is currently delivering
water that meets water quality standards required by the Arizona Administrative Code,
Title 18, Chapter 4.

D. The Company is located in the Arizona Department of Water Resources' Phoenix Active
Ma na g ement  Area  a nd  repor ted  the  Compa ny ' s  s y s tem i s  i n  compl i a nce  w i th  i t s
requirements governing water providers and/or community water systems.

According to the Utilities Division Compliance Section, the Company had no delinquent
Arizona Corporation Commission ("ACC") compliance issues.

Staff concludes that the requested Post-Test Year plant, adjusted to $l ,885,770, is used
and useful for provision of service to the customers.

G. The Company has an approved curtai lment tariff that became effective on December 9,
2002.

H. The Company has  an
January 20, 1998.

approved backflow prevention tari ff  that became effective on

Recommendations

Staff recommends that the Company's reported annual water testing expense of $28,365
be adopted for this proceeding.

2,

F.

E.

1.

A.

Staff  recommends the removal  of  the Li tchf ield Greens Booster Station at a  cost of
$78,879 from the p1ant~in-service because this booster station is not used and useful.



in

3. Staff recommends that the Company continue to use the Staffs recommended water
depreciation rates by individual National AsSociation of Regulatory Utility
Commissioners ("NARUC") category as shown in Water Division Table J-1 .

4. Staff recommends approval of the proposed charges as shown in Water Division's Table
K-1 , with separate installation charges for the service line and meter installations.

5. The Company requested a Water Hook-Up Fee ("HUF") Tariff starting at $1,800 for a
5/8 x 3/4-inch meter. Staff supports the concept of a HUF and recommends the adoption
of the specific and updated tariff language contained in Attachment - Water HUF Tariff.

WASTEWATER DIVISION

Conclusions

The Company's Palm Valley Water Reclamation Facilities have adequate treatment
capacity to serve the present customer base and reasonable growth.

B. The Arizona Department of Environmental Quality ("ADEQ") has reported the Company
has no deficiencies and in compliance with ADEQ regulations.

According to the Utilities Division Compliance Section, the Company had no delinquent
ACC compliance issues.

Recommendations

1. Staff recommends the removal of the three lift stations, totaling to $554,977, from the
plant-in-service because these booster stations are not used and useful.

Staff recommends that the Company continue to use the Staffs recommended
wastewater depreciation rates by individual NARUC category as shown in Wastewater
Division Table H-1 ;

2.

3.

c.

A.

The Company has an existing Wastewater HUF Tariff that became effective on April 1,
2008. The Company requested to modify its Wastewater HUF Tariff to start at $1,800
per Equivalent Residential Unit. Staff supports the concept of a HUP and recommends
the adoption of the specific and updated tariff language contained in Attachment -
Wastewater HUF Tariff.



Direct Testimony of Marlin Scott, Jr.
Docket Nos. SW-01428A-09_0103 & W-014277-09-0104
Page 1

1 INTRODUCTION

2 Q- Please state your name, place of employment and job title.

3 A.

4

5

My name is Marlin Scott, Jr. My place of employment is the Arizona Corporation

Commission ("Commission" or "ACC"), Utilities Division, 1200 West Washington Street,

Phoenix, Arizona 85007. My job title is Utilities Engineer.

6

7 Q-

8 A.

How long have you been employed by the Commission?

I have been employed by the Commission sinceNovember 1987.

9

10 Q.

11

Please list your duties and responsibilities.

As a Utilities Engineer, specializing in water and

12

wastewater engineering, my

and evaluation of water and

13

responsibilities include: the inspectioN, investigation,

wastewater systems, preparing reconstruction cost new and/or original cost studies, cost of

14

15

16

service studies and investigative reports, providing technical recommendations and

suggesting corrective action for water and wastewater systems, and providing written and

oral testimony on rate applications and other cases before the Commission.

17

18 Q-
I

19

How many cases have you analyzed for the Utilities Division?

I have analyzed approximately 530 cases covering various responsibilities for the Utilities

20 Division.

21

22 Q-

23

A.

A.

A.

Have you previously testified before this Commission?

Yes, I have testified in 77 proceedings before this Commission.



Direct Testimony of Marlin Scott, Jr.
Docket Nos. SW-01428A~09-0103 & w-01427A-09-0104
Page 2

1 Q~ What is your educational background?

2 A.

3

I graduated from Northern Arizona University in 1984 with a Bachelor of Science degree

in Civil Engineering Technology.

5

6

Q. Briefly describe your pertinent work experience.

A.

7

8

Prior to my employment with the Commission, I was Assistant Engineer for the City of

Winslow, Arizona, for about two years. Prior to that, I was a Civil Engineering

Technician with the U.S, Public Health Service in Winslow for approximately six years.

9

10 Q-

11

Please state your professional membership, registrations, and licenses.

I am a member of the National Association of Regulatory Utility Commissioners' Staff

12 Subcommittee on Water.

13

14 PURPOSE OF TESTIMONY

15 Q,

16

Were you assigned to provide the Utilities Division Staff ("Staff") engineering

recommendationand for the Litchfield Park Service Company

17

18 A.

19

analysis

("Company") in this proceeding?

Yes. i reviewed the Company's application, reviewed responses to data requests, and

inspected the water and wastewater systems on August 28, 2009 and September 2, 2009,

respectively. This testimony and its attachment present Staffs engineering evaluation.20

21

22 ENGINEERING REPORT

23 Q.

24

25

26

4.

A.

A.

Please describe the attached Engineering Report, Exhibit MSJ.

Exhibit MS] presents the details and analyses of Staffs findings for the water and

wastewater divisions, and is attached to this Direct Testimony. Exhibit MSJ contains the

following water division major topics: (1) a description of the water system, (2) water



Direct Testimony of Marlin Scott, Jr.
Docket Nos. SW-01428A-09-0103 & W-01427A-09-0104
Page 3

F

1 use, (3) growth, (4) compliance with the rules of the Maricopa County Environmental

2 Services Department, Arizona Department of Water Resources, and the Arizona

3

4

5

6

7

8

Corporation Commission ("ACC"), (5) plant-in-service adjustments, (6) depreciation

rates, (7) service line and meter installation charges, and (8) tariff filings. Exhibit MSJ

also contains the following wastewater division major topics: (1) a description of the

wastewater system, (2) wastewater flows, (3) growth, (4) compliance with the rules of the

Arizona Department of Environmental Quality and the ACC, (5) plant-in-service

adjustments, (6) depreciation rates, and (7) tariff filings.

9

10

11

My conclusions and recommendations from the Engineering Report are contained in the

"Executive Summary", above.

12

13 Q- Does this conclude your  Direc t Test imony?

14 A. Yes, it does.
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I

Engineering Report for
Litchfield Park Service Company
Docket No. W-014277-09-0104 (Rates)

WATER DIVISION
1

November 4, 2009

A. LOCATION OF LITCHFIELD PARK SERVICE COMPANY ("COMPANY")

The Company is located in the Phoenix West Valley and provides water service to
communities within the City of Litchfield Park, City of Goodyear, City of Avondale, and some
unincorporated areas of Maricopa County. Figure A-l shows the location of the Company
within Maricopa County and Figure A-2 shows the approximate 20.6 square-miles of water
certificated area.

B. DESCRIPTION OF WATER SYSTEM

This water system was field inspected on August 28, 2009, by Arizona Corporation
Commission ("ACC" or "Commission") Staff member Marlin Scott, Jr., in the accompaniment
of Matthew Garlick and Joey Romo, representing the Company. The operation of this water
system consists of 12 wells, three arsenic treatment systems, two storage tanks, three booster
systems and a distribution system serving approximately 15,600 customers during the test year
ending September 2008. A detailed plant facility description is as follows:



Well Name ADWR
ID No.

Turbine
Pumps

Flow, GPM
Casing Size

& Depth
Meter
Size

Arsenic
Level

Town Well
#1

55-583454 200~Hp 700 16" x 740' 12" 11.2ppb I
|

Town Well
#2 55-611680 75-Hp 550 l2"x503' 82: 9.8 ppb

Town Well
#4 55-611678 l 50-Hp 1,200 16" x 685' 12" 8.8 ppb

Town Well
#5 55-611677 150-Hp 1,100 16" x 850' 12" 10.1 ppb

Town Well
#6 55-533836 200-Hp 1,200 16" x 650' 12" 20.3 ppb

Airline Well
#2

55-611724 250-HP 1,200 l6"x l 100' 12" 6.7 ppb

Airline Well
#4 55-611726 350-Hp 1,350 20"x 88I' 8 " 13.1 ppb

Airline Well
#5

55-611727 300-Hp 1,350 I6"x 810' x
f46.6 ppb

Airline Well
#9 55-611729 350-Hp 1,350 20" x 997'

!

155.0 ppb

Airline Well
#10 55-214539 150-Hp 700 16" x 700' 12"

I

9.6 ppb

Well 34C 55-611687
175 -Hp

(Submersible)
1,000 14" x 700' 4.9 ppb

Well 20B 55-611717 200-Hp 1,400 2()" x 1100' 12" 17.4 ppb

TOTAL: 13,100 Gpm

EXHIBIT MSJ
Page 2 of33

Table W-1. Well Data



Location
I
H|"
s
I

Town Well Reservoir
i

Type of Treatment Generators

4.5 MGD capacity arsenic
treatment facilities using
Bayoxide E33 disposable

granular iron media for Town
Wells #1, #2, and #6.

Town Wells #4 and #5 are
blended to the treated water.

Diesel generator - 645 kW

Airline Reservoir

8.4 MGD capacity arsenic
treatment facilities using

coagulation-filtration method
for Airline Wells #4, #5 and #9.

Diesel generator .. 1,250 kW

20B Arsenic Treatment Site,
15614 West Charles Blvd.

1,500 GPM capacity arsenic
treatment facilities using
Bayoxide E33 disposable

granular iron media for Well
20B I

None

Wells - AL Well #2, AL
Well #lO, Well 34C and 20B
treatment site.

Chlorination units
!
i
I

Diesel generator - 405 kW
@ AL Well #2, AL Well #9,

and AL Well #10
I
I

Capacity
Million Gallons (MG)

Quantity
(Each) Location

I

6.3 1 l
l@ Town Well Reservoir

4.3 1 5@ Airline Reservoir

i
r

1 10.6 MGTotal: 2

EXHIBIT MSJ
Page 3 of33

Table W-2. Treatment Facilities

Table W-3. Storage Tanks



BOOSTER SYSTEM AT TOWN WELL RESERVOIR

Booster Pump Data BP-1 BP-2 BP-3 BP-4 BP-5
Flow Rate .- m°o 2,000 2,000 2,000 3,250 3,250
Horsepower 200 150 100 200 200

12Discharge - InciTes H 10 12

MotorT e Electric Natural gas Electric Electric Electric
Fixed or Variable Speed Fixed Fixed Variable Variable Variable
Discharge Meters 1 - 10" Mag meter 1 - 10 " Venturi
Year Installed 1966 1966 1972 1992 2000

BOCSTER SYSTEM AT AIRLINE RESERVOIR

Flow Rate .- m° l 3,000 3,000 4,000 4,000 i

Horsepower 250 250 250 250
16 yDischarge .- Inches 16 16 16

MotorT e Electric Electric Electric IElectric
Variable / Soft start Speed Variable Variable Soft start Soft start
Discharge Meters 1 - 30" Mag meter |! Year Installed

Booster Pump Data BP-1 BP-2 BP-3 BPS

2008 2008 2008 2008

BOOSTER SYSTEM AT 20B TREATMENT SITE

BooSter Pump Data Bp_1
_u u

BP-2
Flow Rate -. rpm

Discharge .- Inches

1,500 1,500
50 50
8 8

Pump T e Centrifugal Centrifugal
1 Variable Speed Variable Variable

Year Installed April 2009 April 2009

EXHIBIT MSJ
Page 4 of33

Table W-4A. Town Well Reservoir Booster System

Table W-4B. Airline Reservoir Booster System

Table W-4C. 20B Treatment Site Booster System

R

I

l



Size Material Length (feet)
i
1

PVC 842

AC 1,739
491 AC 19,100

384,731AC,CL,PVC
8 " Acyvc 480,880

10" AC 3,435
12" AC,PVC 147,991
1 6 " DIP 56,996
20" Steel Pipe
24" Steel Pipe
30" PVC 5,290

Steel Pipe 255

325Steel Pipe

Total:
1,101,584 feet
or 208.6 miles

Size Quantity

5/8 x 3/4-inch 260
3/4-inch 9,108
1 - inch 5,697

1-1/2-inch 187
2-inch 612
3-inch 39
4-inch 19
6-inch
8-inch 2

10-inch 1

Total: 15,925

Sizei

I
Quantity

Standard 3,374
i
[

.

!

I
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Table W-5. Water Mains

MAINS

Table W-6. Customer Meters

Table W-7. Fire Hydrants
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c. WATER USE

Water Sold

Based on the information provided by the Company, water use for the test year ending
September 2008 is presented in Figure C-1. The customer consumption experienced a high
monthly average water use of 827 gallons per day ("GPD") per connection in August and a low
monthly average water use of 375 GPD per connection in January for an average annual use of
618 GPD per connection.

Non-Account 'Water

Non-account water should be 10 percent or less. The Company reported 3,888,217,000
gallons pumped and 3,524,767,000 gallons sold, resulting in a water loss of 9.3 percent. This 9.3
percent is within the acceptable limit of 10 percent.

System Analvsis

The water system's current source capacity of 13,100 GPM and storage capacity of 10.6
million gallons is adequate to serve the present customer base and reasonable growth.

D. GROWTH

Figure D-1 depicts the customer growth using linear regression analysis. The number of
service connections was obtained from annual reports submitted to the Commission. At the end
of the test year September 2008, the Company had 15,577 customers and it is projected that this
system could have approximately 22,000 customers by December 2013 as shown in Figure D-l .

E. MARICOPA COUNTY ENVIRONMENTAL
("MCESD") COMPLIANCE

SERVICES DEPARTMENT

Compliance

On September 25, 2009, MCESD reported the Company's system, PWS #07-046, had no
major deficiencies and determined that this system is currently delivering water that meets water
quality standards required by the Arizona Administrative Code, Title 18, Chapter 4.

Water Testing Expense

The Company reported its water testing expense at $28,365 for the test year. Staff has
reviewed the Company's reported expense amount and recommends that the Company's water
testing expense of $28,365 be adopted for this proceeding.



Acct.
No. Litchfield Greens Booster Station Plant Items Year

Original
Cost

9
304

311
339

Structures & Improvements
Electric Pumping Equipment
Other Plant & Miscellaneous Equipment

1988

1988
1998

41,971
31,158
5,750

Total: I$78,879

EXHIBIT MSJ
Page 7 of33

F. ARIZONA DEPARTMENT OF WATER RESOURCES (¢gADwR") COMPLIANCE

The water system is located in the Phoenix Active Management Area ("AMA"). ADWR
has reported that this system is in compliance with its requirements governing water providers
and/or community water systems.

G. ARIZONA CORPORATION COMMISSION (IIACCS9) COMPLIANCE

According to the Utilities Division Compliance Section, the Company had no delinquent
ACC compliance issues.

H. PLANT NOT USED AND USEFUL

In 1988, the Company constructed and placed into service the Litchfield Greens Booster
Station. This booster has not been in operation since May 2003. Through its field inspection
and Company data responses, Staff found this booster station not used and useful with its
corresponding data as follows :

Table H-1. Plant Not Used and Useful

Therefore, Staff recommends the removal of the Litchfield Greens Booster Station at a
cost of $78,879 from the plant-in~service because this booster station is not used and useful.

1. POST-TEST YEAR PLANT

In its application, the Company requested a post-test year ("PTY") plant adjustment in
the amount of $1,866,965 for an arsenic treatment project for the Company's Well ZOB.
Through Company data responses, the Company provided the following updated cost:



i Acct.

* No. Plant item Cost
I

303
304
320
339

Land & Land Rights
Structures & Improvements
Water Treatment Equipment
Other Plant & Miscellaneous Equipment

372,446
1,350,246

159,838
3,240

I
I

Total:
*I

I$1,885,770

EXHIBIT MSJ
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Table 1-1. Post-Test Year Plant

I

I

The construction of this arsenic treatment project commenced on October 2008 and
completed in January 2009. On January 30, 2009, MCESD issued a Certificate of Approval to
Commence Operations to begin the facilities operation for the Validation and Commissioning
Testing requirements. On June 24, 2009, MCESD issued the Certificate of Approval of
Construction for this project. Based on these approvals, along with Staffs field inspection to
confine the plant operation, Staff concludes that the requested PTY item is used and useful for
the provision of service to customers.

J. DEPRECIATION RATES

In the prior rate case, the Company adopted Staffs typical and customary water
depreciation rates. These rates are presented in Table J-1 and it is recommended that the
Company continue to use these depreciation rates by individual National Association of
Regulatory Utility Commissioners category.

K. SERVICE LINE AND METER INSTALLATION CHARGES

The Company proposed changes to its service line and meter installation charges. The
Company's proposed charges are similar to Staffs customary installation charges. Since the
Company may at times install meters on existing service lines, it would be appropriate for some
customers to only be charged for the meter installation. Therefore, Staff recommends approval
of the proposed charges as shown in Table K-1, with separate installation charges for the service
line and meter. .

L. CURTAILMENT TARIFF

The Company has an approved curtailment tariff that became effective on December 9,
2002,

I
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M. BACKFLOW PREVENTION TARIFF

The Company has an approved backflow prevention tariff that became effective on
January 20,1998.

n. WATER HOOK-UP FEE TARIFF

The Company currently does not have an approved Water Hook-Up Fee ("HUF") Tariff.
In its rate application, the Company requested a Water HUF Tariff starting at $1,800 for a 5/8 x
3/4-inch meter. The proposed $1,800 is based on the Company's recent costs for well
development, reservoir, and arsenic treatment facilities that totaled to $1,950 per service
connection. The Company however selected a lesser amount of $1,800 to be adopted for its
HUF Tariff.

The Company also submitted its HUF Tariff that had different language than in Staffs
updated HUF Tariff template. Staff has reviewed the Company's proposed language changes
and will accept some of the Colnpany's language changes that are shaded in the Tariff.
Therefore, Staff recommends the adoption of the specific and updated tariff language contained
in Attachment -Water HUF Tariff
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Figure A-1. Maricopa County Map
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Acct. No.
L_.__

. m a --uq-ls--. -.. . ...... _-...

Depreciable Plant
Average

Service Life
(Years)

Annual
Accrual
Rate (%)

304 Structures & Improvements 30 3.35"
305 Collecting BL Impounding Reservoirs 40 2,50
306 Lake, River, Canal Intakes 40 2.50
307 Wells & Springs 30 3.33
308 Infiltration Galleries 15 6.67
309 Raw Water Supply Mains 50 i

I2.00

I3.33

310 Power Generation Equipment 20
311 Pumping Equipment 8

320 Water Treatment Equipment
320.1 Water Treatment Plants 30
320.2 Solution Chemical Feeders 5 20.0
330 Distribution Reservoirs BL Standpipes

330.1 Storage Tanks 45 2.22
330.2 Pressure T2iI1ks 20 5.00
331 Transmission & Distribution Mains 50 2.00
333 Services 30 i3.33
334 Meters 12

\

8.33
2.00335 Hydrants 50

336 Backflow Prevention Devices 15 6.67 !

5.00
12.5

Q

339
340

340.1

341

342
343
344

Other Plant & Misc Equipment 15 6.67
Office Furniture & Equipment 15 6.67

20.00 II

Computers & Soiiware 5
Transportation Equipment 5
Stores Equipment 25 4.00
Tools, Shop & Garage Equipment 20 5.00
Laboratory Equipment 10 10,00

5.00

10.00

345 Power Operated Equipment 20 5.00

10.00346 Communication Equipment 10
347

348

Miscellaneous Equipment 10
Other Tangible Plant

EXHIBIT MSJ
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Table J-1. Water Depreciation Rates

NOTE: Acct. 348 .- Other Tangible Plant may vary from 5% to 50%. The depreciation rate
would be set in accordance with the specific capital items in this account.
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l

Meter Size
I

Current
Total

Charges

Proposed
Service Line

Charges

Proposed
Meter
Charges

Proposed
Total

Charges

5/8 x3/4-inch

2-inch Turbine
2-inch Compound

'n/T $385 $135
I

I|$520
$225 I

\ $385 $215 $600
$300 $435 $255 $690
$500 $470 $455 $935
$675 -

At Cost an I

N/T
N/T

N/T
N/T .

I

$630
$630

$965
$1,690

$1,595
$2,320

$2,275
$3,110 I

I

3-inch Turbine
3-inch Compound

$805
$845

$1,470
$2,265

4-inch Turbine
4-inch Compound

$1,170
$1,230

$2,350
$3,245

$3,520
$4,475

6-inch Turbine
6~inch Compound

iN/T
N/T

$1,730
$1,770

$4,545
$6,280

|
l$6,275

$8,050

8-inch & Larger N/T At Cost At Cost At Cost

3/4-inch

1 -inch

1_1/2-inch

2-inch

Over 2-inch

EXHIBIT MSJ
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Table K-l. Service Line and Meter Installation Charges

Note:N/T = No tariff.



new residential subdivisions

"Applicant" means any party entering into an agreement with Company for the installation of
water facilities to serve new service connections, and may include Developers and/or Builders of

*Qt

"Main Extension Agreement" means any agreement whereby an Applicant, Developer and/or
Builder agrees to advance the costs of the installation of water facilities 1 to the
Company to serve new service connections fa or installs i water facilities
ace 4 to serve new service connections and transfe1*§ ownership of such water facilities to the

Company, which agreement shall require the approval of the Commission pursuant to A.A.C. R-
14-2-406, and shall have the same meaning as "Water Facilities Agreement" or "Line Extension
Agreement."

"Company" means Litchfield Park Service Company

11.

The purpose of the off-site hook-up fees payable to Litchfield Park Service Company - Water

i to provide water production, delivery, storage

Unless the context otherwise requires, the definitions set forth in R-14-2-401 of the Arizona
Corporation Commission's ("Commission") rules and regulations governing water utilities shall
apply interpreting this tariff schedule.

Division ("the Company") pursuant to this tarif f  is to equitably apportion the costs of
constructing additional off-site facilities
and pressure among all new service connections. These charges are a pliable to all new service

established airer the effective date of this tariff. The
charges are one-time charges and are payable as a condition to Company's establishment of
service, as more particularly provided below.

connections

1.

UTILITY: Litchfield Park Service Company - Water
DOCKET no. 09-0104

Definitions

Purpose and Applicability

TARIFF SCHEDULE

WATER HOOK-UP FEE

N.J&aa.111 .»,>»3...>:¢~$4M6~

8 a
*"! H"//v Q

»

DECISION no.
EFFECTIVE DATE:

£9 28

Page 16 of33
Attachment - Water HUF Tariff

I

EXHIBIT MSJ

1

"Off-site Facilities" means wells, storage tanks and related appurtenances necessary for proper
operation, including engineering and design costs. Offsite facilities may also include booster
pumps, pressure tanks, transmission mains and related appurtenances necessary for proper

82 54



OFF-SITE WATER HOOK-UP FEE TABLE

METER SIZE
SIZE

FACTOR
TOTAL FEE

5/8" x 3/4" 1 $1,800
3/4" 1.5 ft wt e

2.5 8 8
2198' x9;~4

.
a8434§5...

: i4%8

1-1/2" 5
1

\3'9'2$'L"
4-}. /444

+ .
I

r85.

8
-m» a '  4©@

' 1 ,

4
1

»  4.

; 154

16
* " w e1
84

7

25 _ f< ¢. i - ' » .1. . .
. " i r ' £ : \

6" or larger 50
vov 4ss QS 9:4

1
0° as

e /948

4

(B) Use of Off-Site Hook-up Fee: Off-site hook-up fees may only be
items of off-site facilities, or for repayment of loans obtained
off-site facilities. Off-site hook-up fees shall not be used
operational

(C)

Iv.

(A) Assessment of One Time Off-Site Hook-up Fee: The off-site hook-up fee may be
assessed only once per parcel, service connection, or lot within a subdivision (similar to meter
and service line installation charge).

For each new

"Service Connection" means and includes all service connections for single-family residential,
l or other uses, regardless of meter size.

111.

operation if these facilities are not for the exclusive use of the applicant and will benefit the
entire water system.

a

»

1)

*
s

Time of Payment.:

Terms and Conditions

Water Hook-up Fee

s ` 4*

in 28

service connection, the Company shall collect

s

o
•

ET

8r$1=~*3

.Y a
4» w.

4\*v°
» .

* Q 8
. **l /44.

used to pay for capital
installation of

repairs, maintenance, or
448

.
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Attachment - Water HUF Tariff

4 i" l '» ': 9
49 4 i,tz,_ »* _,L

i='<..,

4 £4

. In the event that the person or entity
that will be constructing improvements ("Applicant", "Developer" or "Builder") is

no enter into a Main
Developer or Builder agrees to advance the costs of installing mains, valves, fittings,
hydrants and other on-site improvements in order to extend service in accordance with R-

M *

r %<*
8 required to Extension Agreement, whereby the Applicant,

3



G) 2

aid of construction.

(H)

*"» 4 , . w

. > IW : 'Ir *r
f & i ,» t.:a<-¢»m.L. 243. 4.¢»¢»<$

(F) Large Subdivision Projects: In the event that the Developer or Builder is
engaged in die development of a residential subdivision containing more than 150 lots, the
Company may, in its discretion, agree to payment of off~site hook-up fees in installments. Such
installments may be based on the residential subdivision development's phasing, and should
attempt to equitably apportion the payment of charges hereunder based on the
Developer's or Builder's construction schedule and water service requirements.

Use of Offs~Site I-look-Up Fees Received: All funds collected by the Company as off-site
hook-up fees shall be deposited into a separate 4 I used solely for

(D) Off-Site Facilities Construction By Developer: Company and Applicant, Developer, or
Builder may agree to construction of off-site facilities necessary to serve a particular
development by Applicant, Developer or Builder, which facilities are then conveyed to
Company. In that event, Company shall credit the total cost of such off-site facilities as an offset
to off-site hook-up fees due under this Tariff If the total cost of the off-site facilities constructed
by Applicant, Developer or Builder and conveyed to Company is less than the applicable off~site
hook-up fees under this Tariff, Applicant, Developer or Builder shall pay the remaining amount

owed hereunder. If the total cost of the off-site facilities UP
Applicant, Developer or Builder and conveyed to Company is more than the applicable off~site
hook-up fees under this Tariff, Applicant, Developer or Builder shall be refunded the difference
upon acceptance of the off-site facilities by the Company.

(E) Failure to Pay . . . Company will not be obligated to
a provide water service to any Developer,

Builder or other applicant for service in the event that the Developer, Builder or other applicant
for service has not paid in full all charges hereunder. Under no circumstances will the Company
set a meter or otherwise allow service to be established if the entire amount of any payment
w. has not been paid.

4»*

8e8 e 2
WMWMW

»

2)

Off-Site Hook-Up Fees Non-refundable: The amounts collected by the Company
pursuant to the off-site hook-up fee tariff shall be non-refundable contributions in

. n In the event that the Applicant, Develo Er or
Builder for service is not required to enter into a Main Extension Agreement, the
*¢ charges hereunder shall be due and payable at the time the meter and service line
installation fee is due and payable.

14-2-406(B), payment of the required hereunder shall be made by the
Applicant, Developer or Builder no later than within 15 calendar days after receipt of
notification from the Company that the Utilities Division of the Arizona Corporation
Commission has approved the Main Extension Agreement in accordance with R-l4-2-
406(M).

:-
8,

*Mn 1 .. :

l l

:~a
,

Charges; Delinquent P8 fments: The
9 ,3-38

e

9

7; gr
4 8

Attachment -

r t

Page 18 of33
Water HUF Tariff
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year Off-Site Hook-Up Fee status reloort each to Docket Control for the prior twelve (12)

(K) Fire Flow Requirements: In the event the applicant for service has fire flow requirements
that require additional facilities beyond those facilities whose costs were included in the off-site
hook-up fee, and which are contemplated to be constructed using the proceeds of the off-site
hook-up Fee, the Company may require the applicant to install such additional facilities as are
required to meet those additional fire flow requirements, as a non-refundable contribution, in
addition to the off~site hook-up fee.

(J) Disposition of Excess Funds: After all necessary and desirable off-site facilities are
constructed utilizing funds collected pursuant to the off-site hook-up fees, or if the off-site hook-
up fee has been terminated by order of the Arizona Corporation Commission, any iilnds
remaining in the trust shall be refunded. The manner of the refund shall be determined by the
Commission at the time a refund becomes necessary.

(I) Off-Site Hook-up Fee in Addition to On-site Facilities: The off-site hook-up fee shall be
in addition to any costs associated with the construction of on-site facilities under a Main
Extension Agreement.

the purposes of paying for the costs of §E39=~ ,~ ~. off-site facilities, including repayment ofii ' *
loans obtained for the installation of off-site facilities that will benefit the entire water system,

4 * e  4 e  1 -
. 1

I

Page 19 of33
Attachment .- Water HUF Tariff
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(L) Status Reporting Requirements to the Commission: The Company shall submit a calendar
~5~

month period, beginning January until the hook-up fee tariff is no longer in effect. This
status report shall contain a list of all customers that have paid the hook-up fee tariff the amount
each has paid, = v 336@

the amount of money . from the account, the amount of interest earned on the
tariff account, all facilities that have been installed iV the tariff funds

during the 12 month period.

spent
-'£"'$.

4

;_} . 4 i l » -" -* *
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NameL_
|

Palm Valley WRF

l1

Plant Capacity Location

4.1 MGD treatment plant consists of influent
lift station, headwords with fine screens and
grit removal, anoxic reactor/equalization tank
and SBRs for nitrification/denitrification, disc-
filters, ultraviolet disinfection system, aerobic
sludge digesters, and sludge dewatering
centrifuges. Amendments include installing
new odor control systems, centrifuge, filter
fee/effluent pumps, and ultraviolet system.

14222 West McDowell
Road, Goodyear, Arizona
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Engineering Report for
Litchfield Park Service Company
Docket No. SW-01428A-09-0103 (Rates)

WASTEWATER D1v1sIon
;3=

November 4, 2009

A. LOCATION OF LITCHFIELD PARK COMPANY ("COMPANY")

The Company is located in the Phoenix West Valley and provides wastewater service to
communities within the City of Litchfield Park, City of Goodyear, City of Avondale, and some
unincorporated areas of Maricopa County. Figure A-1 shows the location of the Company
within Maricopa County and Figure A-2 shows the approximate 20.8 square-miles of wastewater
certificated area.

B. DESCRIPTION OF WASTEWATER SYSTEM

The Company operates its Palm Valley Water Reclamation Facility ("WRF") and a
collection system. This plant and its system was field inspected on September 2, 2009, by
Arizona Corporation Commission ("ACC" or "Commission") Staff member Marlin Scott, Jr., in
the accompaniment of Matthew Garlick and Ray Scott, representing the Company.

The operation of the Palm Valley WRF consists of a 4.1 million gallon per day ("MGD")
sequential batch reactor ("SBR") treatment plant and wastewater collection system consisting of
two collection lift stations, and approximately 319 miles of wastewater mains serving
approximately 14,400 service laterals during the test year ending September 2008. The effluent
from the WRF is pumped to golf courses for reuse. The wastewater system schematic is shown
in Figures B-l with detailed plant facility descriptions as follows:

Table WW-I. Water Reclamation Facility



Lift Station No.
and NameL

CasitasLift Station No. 2
Bonitas

No. of
Pumps

Horsepower
per Pump

Capacity per
Pump (GPM)

Wet Well
Capacity (gals.)

2 20 350 2,500

Lift Station No. 3 - Sarival 3 47 1,050 30,000

Location

...*-..- - - -  .

Generators
"1

Palm Valley WRF Diesel generator - 1,500 kW

Lift Station #2- Casitas Bonitos
Lift Station #3 - Sarival

Diesel generator .- 80 kW

Diesel generator .- 125 kW

Diameter Material Length (ft.)

10-inch PVC 17,550

I47

PVC
DIP
DIP
DIP

16-inch DIP 5,200

12-inch

8-inch

10-inch

12~inch

6,100

3,550

3,925

24-inch DIP

Total z

6,484I
|42,856 ft.

or 8.1 miles

Length (ft-)

8~inch VCP/DIP/PVC
VCP/DIP/PVC

4-inch VCP/DIP/PVC
6-inchI VCP/DIP/PVC

--...- ---m .

Diameter
.. -------.--.

Mater ial
.  - ...q._-.

20097
4,667

1,157,786

70,196 I
I
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Table WW-2. Lift Stations

Table WW-3. Structures

Table WW-4. Force Mains

Table WW-5. Collection Mains



12-inch VCP/DIP/PVC 53,213
15 -inch VCP/DIP/PVC 85,886

18-inch VCP/DIP/PVC 22,180
21-inch VCP/DIP/PVC 23,016

24-inch VCP/DIP/PVC 12,188
30-inch VCP/DIP/PVC 3,663

.- .- ...-.-4--. -

Total: 1,640,8§2 E
or 31.0.8 miles

--.- ._....

Size Quantity

Standard 4,350
Drop 61

I

L_. .

"""
Quantity

170 each
| V

r

Lateral Size Quantity
I .

I Customer Class Units

I
I

4-inch
6-inch

13,979
353

8-inch 29 I
l
li

I

Rest deni al 14,514

Mu1ti~Units
815

1,846
Commercial 373

Resort 344
Schools 9

10-inchi
I

I

I

1

14,362
_m --...

17,901

EXHIBIT MSJ
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Table WW-6. Manholes

Table WW-7. Cleanouts

* Table WW-8.  Service Laterals & Customer  Class

* Note: The data in this table was provided by a Company data response
on October 14, 2009.
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c. WASTEWATER FLOWS

Wastewater Flows

Based on the infonnation provided by the Company, wastewater flows for the test year
ending September 2008 are presented in Figure C-1. For the average daily flows, November
2007 experienced the highest flow of 3,495,200 gallons per day ("GPD"). For the peak day
flows, October 2007 had the highest flow when 4,158,000 gallons were treated in one day.

System Analysis

Staff concludes that the 4.1 MGD WRF capacity is adequate to serve the present
customer base and reasonable growth.

D. GROWTH

Figure D-1 depicts the customer growth, per service laterals and customer units, using
linear regression analysis. The number at"service laterals and customer units were obtained from
the Company. During the test year ending September 2008, the Company had approximately
14,400 service laterals and 'l 7,900 customer units. It is projected that the Company could have
approximately 15,500 service laterals and 20,500 customer units by year ending 2013.

E. ARIZONA DEPARTMENT
COMPLIANCE

OF ENVIRCNMENTAL QUALITY ("ADEQ")

On March 3, 2009, ADEQ reported the Company's Palm Valley WRF, Inventory No.
1003 l0, was in total compliance with ADEQ regulations.

F. ARIZONA CORPORATION COMMISSION (GGACC77) COMPLIANCE

According to the Utilities Division Compliance Section, the Company had no delinquent
ACC compliance issues.

G. PLANT NOT USED AND USEFUL

In the prior rate case, the Company did not own or operate a wastewater treatment plant.
Instead, the wastewater was transported and treated at the City of Goodyear Wastewater
Treatment Facilities. In this rate application, the Company has reported the addition of the Palm
Valley WRF and the retirement of the Goodyear capacity.

Since the Company's wastewater operation has changed due to transporting wastewater
to its own Palm Valley WRF, a number of lift stations were taken out of service. Through its
field inspection and Company data responses, Staff found three lift stations no longer in
operation and used and useful with their corresponding data as follows:



Acct.
No.

Plant items

Year
Placed
into

Service

Year
Taken
out of

Service

Original
Cost

`Total
Original

Cost

I
I

1

354

361

i

371

389

4
f
r

Structures & Improvements
Wigwam Lift Station
Bullard Lift Station
Litchfield Greens Lift Station

Collection Sewer - Gravity
Wigwam Lift Station
Ballard Lift Station
Litchfield Greens Lift Station

Pumping Equipment
Wigwam Lift Station
Bullard Lift Station
Litchfield Greens Lift Station

Other Plant & Miscell. Equipment
Wigwam Lift Station
Bullard Lift Station
Litchfield Greens Lift Station

1992

1992

1988

1992

1992

1988

1992

1992

1988

1992

1992

1988

2002
2002

2007

2002

2002
2007

2002
2002

2007

2002
2002
2007

14,289
3,238
1,203

388,834

103,992

48,852
43,069
12,071

17,595
17,595
8,231

43,421

Totals : $544,977 $554,9771

EXHIBIT MSJ
Page 24 of33

Table G-1. Plant Not Used and Useful

Therefore, Staff recommends the removal of the three lift stations, totaling to $554,977,
from the plant-in-sewice because these booster stations are not used and useful.

H. DEPRECIATION RATES

In the prior rate case, the Company adopted Staffs typical and customary wastewater
depreciation rates. These rates are presented in Table H-1 and it is recommended that the
Company continue to use these depreciation rates by individual National Association of
Regulatory Utility Commissioners category.
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1. WASTEWATER HOOK-UP FEE TARIFF

The Company has an approved Wastewater Hook-Up Fee ("HUF") Tariff, starting at
$2,450 per Equivalent Residential Unit ("EDU"), that became effective on April l, 2008. In its
rate application, the Company is requesting to modify its Wastewater HUF Tariff to begin at
$1,800 per EDU. The proposed $1,800 is based on the Company's lower ($1 ,780 per EDU) and
upper ($3,824 per EDU) estimates of per-gallon costs to build expansion capability at the
existing Palm Valley WRF verses a new plant site. The Company selected the amount of $1,800
to be adopted for its HUF Tariff.

a

The Company also submitted its HUF Tariff that had different language than in Staffs
updated HUF Tariff template. Staff has reviewed the Company's proposed language changes
and will accept some of the Company's language changes that are shaded in the Tariff.
Therefore, Staff recommends the adoption of the specific and updated tariff language contained
in Attachment -Wastewater HUF Tariff.
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FIGURES

Maricopa County Map Q I .Figure A-1

Certificated Area.. .Figure A-2

Wastewater System Flows .. .Figure C-1

Wastewater System Growth.. .Figure D-l

TABLE

Wastewater Depreciation Rates .. . Table H- 1

ATTACHMENT

Wastewater Hook-Up Fee Tariff .. . Wastewater HUF Tariff
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I

Figure A-l. Maricopa County Map
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I

Figure A-2. Certificated Area
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I
NARUC
Acct. No.

Depreciable Plant
Average

Service Life
(Years)

Annual
Accrual
Rate (%)

354
355

Structures & Improvements 30 3.33

2.0

Power Generation Equipment 20
( 360 Collection Sewers .... Force 50

361 Collection Sewers- Gravity 50
362 Special Collecting Structures 50 2.0

5,00
2.0

363 Services to Customers 50 2.0
Flow Measuring Devices 10 10.00 X

2.00

Flow Measuring Installations 10

Reuse Services 50
Reuse Meters & Meter Installations 12 8.33

364
365
366
367
370 Receiving Wells 30 3.33

2.50
371 Pumping Equipment 8 12.50

374

380
381

Reuse Distribution Reservoirs 40
375
380
381

382

Reuse Transmission & Distribution System 40 2.50
Treatment & Disposal Equipment 20 5.0

3.33

Plant Sewers 20
Outfall Sewer Lines 30

389 Other Plant & Miscellaneous Equipment 15 »6.67
390II Office Furniture & Equipment 15 6.67

390.1 Computers & Software 5 20.0 I

I

3911 Transportation Equipment 5 a20.0
II 392

393

395

Stores Equipment 25 4.0
Tools, Shop & Garage Equipment 20
Laboratory Equipment 10

Power Operated Equipment 20
396
397

Communication Equipment 10
Miscellaneous Equipment 10

398 Other Tangible Plant

5.0
10.0

5.0
10.0
10.0

394
395

396

EXHIBIT MSJ
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Table H-1 . Wastewater Depreciation Rates

NOTE: Acct. 398 -- Other Tangible Plant may vary from 5% to 50%. The depreciation rate
would be set in accordance with the specific capital items in this account.



II.

The purpose of the off-site facilities hook-up fees payable to Litchfield Park Service Company -
Wastewater Division ("the Company") pursuant to this tariff is to equitably apportion the costs
of constructing additional off-site facilities to provide wastewater treatment
facilities amen all "~r _
1.1948 an eemé

i |. after the effective date of this tariff The
charges are one-time charges and are payable as a condition to Company's establishment of
service, as more particularly provided below,

"Applicant" means any party entering into an agreement with Company for the installation of
wastewater facilities to serve new service laterals, and may include Developers and/or Builders

and i r W .

Unless the context otherwise requires, the definitions set forth in R-14-2-601 of the Arizona
Corporation Commission's ("Commission") rules and regulations governing sewer utilities shall
apply interpreting this tariff schedule.

of new residential subdivision *.'e;;

"Company" means Litchfield Park Service Company .-. Wastewater Division.

"Collection Main Extension Agreement" means 88 agreement whereby an Applicant, Developer
and/or Builder agrees to advance the costs of the installation of wastewater facilities to
serve new service laterals, or install wastewater facilities to serve new service laterals and
transfer ownership of such wastewater facilities to the Company, which agreement does not
require the approval of the Commission pursuant to A.A.C. R-14-2-606, and shall have the same
meaning as "Wastewater Facilities Agreement".

"Off-site Facilities" means the wastewater treatment plant, sludge disposal facilities, effluent
disposal facilities and related appurtenances necessary for proper operation, including
engineering and design costs. Offsite facilities may also include lift stations,
transportation mains and related appurtenances necessary for proper operation if these facilities
are not for the exclusive use of the applicant and benefit the entire wastewater system.

828

1.

UTILITY: Litchfield Park Service Company - Wastewater
DOCKET NO.: 09-0103

91 "*3
We

Definitions

Purpose and Applicability

new service laterals. These charges are a~ ~licable to all new service laterals

,1ik411 E*§ .

WASTEWATER HOOK-UP FEE

TARIFF SCHEDULE

3I M. p  .
J 8

Page 3] of33
Attachment - Wastewater HUF Tariff

DECISION NO.
EFFECTIVE DATE:

.. ~¢g""
# 1 9 ,
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(B) Use of Off-Site Facilities Hook-up Fee: Off-site facilities hook-up fees may
to pay for capital items of off-site facilities, or for repayment of loans obtained 5
Q installation of off-site facilities. Off-site hook-up fees shall not be used
maintenance, or operational €9s»,~18;.

(E) Off-Site Facilities Construction by Developer: Company and Applicant, Developer, or
Builder may agree to construction of off-site facilities necessary to serve a particular
development by Applicant, Developer or Builder, which facilities are then conveyed to
Company. In that event, Company shall credit the total cost of such off-site facilities as an offset
to off-site hook-up fees due under this Tariff If the total cost of the off-site facilities constructed
by Applicant, Developer or Builder and conveyed to Company is less than the applicable off-site
hook-up fees under this Tariff, Applicant, Developer or Builder shall pay the remaining amount
of off-site hook-up fees owed hereunder. If the total cost of the off-site facilities by
Applicant, Developer or Builder and conveyed to Company is more than the applicable off-site

(D)

(A) Assessment of One Time Off-Site Facilities Hook-up Fee: The off-site facilities hook-up
fee may be assessed only once per parcel, service lateral, or lot within a subdivision (similar to a
service lateral installation charge).

IV.

For each new service lateral, the Company shall collect a Hook-Up Fee of A based on the
Equivalent Residential Unit ("ERU") of 320 gallons per day. Commercial Applicants shall pay
based on the total ERUs of their development calculated by dividing the estimated total daily
wastewater capacity usage needed for service using standard engineering standards and criteria
by the ERU factor of 320 gallons per day.

4 G S •
e lc

111.

Time of Payment:

Terms and Conditions

(1) In the event that the person or entity that will be constructing improvements
("Applicant", "Developer" or "Builder") is otherwise required to enter into a
Collection Main Extension Agreement, payment of the fees required hereunder shall
be made by the Applicant, Developer or Builder when operational acceptance is
issued for the on-site wastewater facilities constructed to serve the improvement.

(2) In the event that the Applicant, Developer or Builder for service is not required to
enter into a Collection Main Extension Agreement, the charges
hereunder shall be due and payable at the time wastewater service is requested for the
property.

Wastewater Hook-up Fee

e Lateral" means and includes all service laterals for single-family residential,
or other uses.

Page 32 of33
Attachment - Wastewater HUF Tariff
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9

r

(G) Use of Off-Site Hook-Up Fees Received: All funds collected b
facilities hook-up fees shall be deposited into a separate go
used solely for the purposes of paying for the costs .*
repayment of loans obtained .for the installation of off-site facilities.

(I) Disposition of Excess Funds: After all necessary and desirable off-site facilities are
constructed utilizing funds collected pursuant to the off-site facilities hook-up fees, or if the off-
site facilities hook-up fee has been terminated by order of the Arizona Corporation Commission,
any funds remaining in the trust shall be refunded. The manner of the refund shall be determined
by the Commission at the time a refund becomes necessary.

(H) Off-Site Facilities Hook-up Fee in Addition to On-site Facilities: The off-site facilities
hook-up fee shall be in addition to any costs associated with the construction of on-site facilities
under a Collection Main Extension Agreement.

(F) Off-Site Hook-Up Fees Non-refundable: The amounts collected by the Company
pursuant to the off-site facilities hook-up fee tariff shall be non-refundable contributions in aid of
construction.

(J) Status Reporting Requirements to the Commission: The Company shall submit a
calendar year Off-Site Facilities Hook-Up Fee status report each January to Docket Control for
the prior twelve (12) month period, beginning January until the hook-up fee tariff is no
longer in effect. This status report shall contain a list of all customers that have paid the hook-up
fee tariff, the amount each has paid, = '" ;

, the amount of money spent from the account, the amount of interest
». .c and N ball facilities that have been

installed the tariff funds during the 12 month period.

Failure to Pay Charges, Delinquent Payments: The Company will not be obligated to
44 so a 11 provide wastewater service to any

Developer, Builder or other applicant for service in the event that the Developer, Builder or other
applicant for service has not paid in full all charges hereunder. Under no circumstances will the
Company connect service or otherwise allow service to be established if the entire amount of any
payment has not been paid.

hook-up fees under this Tariff, Developer or Builder shall be refunded the difference upon
acceptance of the off-site facilities by the Company.

(F)

earned on the
98/

f = G

\~ 3

s
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BEFORE THE ARIZONA CORPORATION COMMISSION

KRISTIN K. MAYES
Chainman

GARY PIERCE
Commissioner

PAUL NEWMAN
Commissioner

SANDRA D. KENNEDY
Commissioner

BOB STUMP
Commissioner

DOCKET NO. SW-01428A-09-0103

DOCKET NO. W-01427A-09-0_04

IN THE MATTER OF THE APPLICATION OF )
LITCHFIELD PARK SERVICE COMPANY, AN )
ARIZONA CORPORATION, FOR A )
DETERMINATION OF THE FAIR VALUE OF ITS )
UTILITY PLANTS AND PROPERTY AND FOR )
INCREASES IN ITS WASTEWATER RATES )
AND CHARGES FOR UTILITY SERVICE )
BASED THEREON. )

)
IN THE MATTER OF THE APPLICATION OF )
LITCHFIELD PARK SERVICE COMPANY, AN )
ARIZONA CORPORATION, FOR A )
DETERMINATION OF THE FAIR VALUE OF ITS )
UTILITY PLANTS AND PROPERTY AND FOR )
INCREASES IN ITS WATER R_ATES AND )
CHARGES FOR UTILITY SERVICE BASED )
THEREON. )

)
IN THE MATTER OF THE APPLICATION OF )
LITCHFIELD PARK SERVICE COMPANY, AN )
ARIZONA CORPORATION, FOR AUTHORITY )
(1) TO ISSUE EVIDENCE OF INDEBTEDNESS IN )
AN AMOUNT OT TO EXCEED $1,755,000 IN >
CONNECTION WITH (A) THE CONSTRUCTION )
OF TWO RECHARGE WELL INFRASTRUCTURE )
IMPROVEMENTS AND (2) TO ENCUMBER ITS )
REAL PROPERTY AND PLANT AS SECURITY )
FOR SUCH INDEBTEDNESS. )

)

DOCKET no. W-01427A-09-0116

EXHIBIT



IN THE MATTER OF THE APPLICATION OF )
LITCHFIELD PARK SERVICE COMPANY, AN )
ARIZONA CORPORATION, FOR AUTHORITY )
(1) TO ISSUE EVIDENCE OP INDEBTEDNESS IN >
AN AMOUNT OT TO EXCEED $1,170,000 IN )
CONNECTION WITH (A) THE CONSTRUCTION )
OF ONE 200 KW ROOF MOUNTED SOLAR )
GENER.ATOR INFRASTRUCTURE )
IMPROVEMENTS AND (2) TO ENCUMBER ITS )
REAL PROPERTY AND PLANT AS SECURITY )
FOR SUCH INDEBTEDNESS. )

>

DOCKET NO. W-01427A-09-0120

SURREBUTTAL TESTIMONY

OF

MARLIN SCOTT, JR

UTILITIES ENGINEER

UTILITIES DIVISION

ARIZONA CORPORATION COMMISSION

I

DECEMBER 17, 2009
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY
DOCKET no. SW-01428A-09-0103, ET AL

Conclusion

Sta f f  conc ludes  tha t  the  Li tchf i e ld  Park  Serv i ce  Company ("Company" )  f inanc ing
applications for capital projects in the amount of $1,755,000 for a recharge well project
and $1,170,000 for a solar project are appropriate and the cost estimates are reasonable.

Recommendation

Staff recommends that the Company fi le with Docket Control , as a compliance item in
the docket, by June 30, 2011> a copy of the Certificate for Approval to Construct for the
recharge well project.

A.

J
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1 ,INTRODUCTION

2 Q- Please state your name, place of employment and job title.

3

4

5

My name is  Mar lin Scott ,  Jr . My place of employment is  the Arizona Corporat ion

Commission ("Commission"), Utilities Division, 1200 West Washington Street, Phoenix,

Arizona 85007. My job title is Utilities Engineer.

6

7 Q~

8

Are you the same Marlin Scott, Jr. who submitted Direct Testimony on behalf of the

Utilities Division?

9 A. Yes .

10

11 Q- What was the purpose of that testimony?

12 My Direct . Testimony provided the Utilities Division Staffs ("Staff") engineering

13 Water and Wastewater  Divisions

14

evaluations of Litchfield Park Service Company

("Company") for the rate case proceedings.

15

16 PURPOSE OF SURREBUT T AL

17 Q- What is the purpose of your SUrrebuttal Testimony?

18

19

20

At the time of Staff' s Direct Testimony filing on November 4, 2009, I did not include the

engineering memorandum for die financing applications for Docket Nos. W-01427A-09-

0116 and W-0127A-09-0120. These financing cases were not consolidated with the rate

21 cases until November  23,  2009. Although Staff Witness

22

23

Jeff Michlik provided a

discussion of the financing applications in his Direct Testimony, beginning on Page 25, I

did not include my engineering memorandum. The filing of this Surrebuttai Testimony

24 will include my engineering memorandum for the financing cases.

25

A.

A.

A.
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1 Q- What is the conclusion and recommendation for the financing cases?

2

3

Staff concludes that the capital projects in the amount of $1,755,000 for a recharge well

project and $1,170,000 for  a  solar  project are appropriate and the cost estimates are

4 reasonable.

5

6

7

8

Staff recommends that the Company file with Docket Control, as a compliance item in the

docket,  by June 30, 2011, a copy of the Certificate for  Approval to Construct for  the

recharge well prob act.

9

10 Q. Does this conclude your Surrebuttal Testimony?

11

A.

A. Yes.

.9



EXHIBIT MSJ _ 1
I Page 1 of 3

MEMORANDUM
\

DATE : November 4, 2009

TO: Jeff Michlik
Public Utilities Analyst V
Utilities Division

FROM : Marlin Scott, Jr.
Utilities Engineer
Utilities Division

REL Litchfield Park Service Company
Docket No. W-01427A-09-0116 (Financing for Recharge Wells)
Docket No. W-01427A-09~0120 (Financing for Solar Generator)

Introduction

On March 13, 2009, Litchfield Park Service Company ("Company") submitted two
financing applications to assist in funding certain capital projects. One project, under Docket
No. 09-0116 for the construction of two recharge wells, is estimated at $1,755,000 and another
project, under Docket No. 09-0120 for the construction of a 200 kW roof mounted solar
generator, is estimated at $l,170,000. The Company is requesting approval of funding for these
two projects through the use of Water Infrastructure Financing Authority ("WIFA")
indebtedness. The Company operates water and wastewater systems in Litchfield Park in
Maricopa County.

Existing Systems

The existing water system consists of 12 Wells (totaling 13,100 gallons per minute), two
storage tanks (totaling 10.6 million gallons), three booster systems and a distribution system
serving approximately 15,600 service connections.

The existing wastewater system consists of a 4.1 million gallon per day Water
Reclamation Facility, two lift stations and a collection system serving approximately 14,400
service laterals. '

Financing Applications

The Company is requesting WIFA financing approval in the amount of $1 ,755,000 for a
recharge well project and 31,170,000 for a solar project with a cost breakdown for each capital
project as follows:
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A. Recharge Well Project:

$700,000

$400,000
$25,000
s15,000
$80,000
$50,000
$100,000
$60,000
$40,000
$30,000

$140,000

$40,000
$50,000
$5,000
$60,000
$35,000
$40,000

1. Irrigation well purchases
a. Well liE .- 20" casing x 1,218 feet
b. Well 19D .- 16" casing X 992 feet

2. Wellhead upgrades
a. Patch work
b. Modify well seal
c. Column, tube ac shaft
d. Electrical pump
e. Electrical service
f. Vault structure
g. Control/SCADA
h. Fencing

3. Monitoring wells and samples
a. For Aquifer Protection Permits

4. Engineering
5. Hydrogeology
6. Permitting - MCESD
7. Permitting .- ADEQ/APP
8. Permitting - ADWR
9. Land purchase

a. 0.057 acres per site
10. Permitting -- Goodyear
l l. Project management
12. Contingency at 10%

$60,000
$59,500
$165,500

Total : $1,755,000

Since the proposed Recharge Well Project will be used to recharge effluent, Staff asked
why the Company filed its application through the water side and not the wastewater side. In
response to a Staff data request, the Company stated that according to WIFA, if the application
were viewed as a wastewater project under the Clean Water Act, no funding would be available.
However, if the project were viewed as a water-related project, funding could be made available.

B. Solar Project:

1.
2.

Design
Solar panels

a. 1000 panels with a 200 kW generator
Inverters
Electrical materials
Labor
General conditions
Profit

$10,000
$750,000

3.

4.

5.

6.

7.

$200,000
$50,000
$50,000
$10,000
$80,000
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8. Contingency $20,000

Total : $1,170,000

For the above Solar Project, the Company is proposing to construct a 200 kW solar roof
mounted power generation facility and associated electrical work to be located on the roof of the
Airline Reservoir in order to reduce operating costs.

Staff concludes that the above two capital projects are appropriate and the cost estimate
for each project is reasonable.

Compliance

The Maricopa County Environmental Services Department has reported the Company's
water system has no major dehcieneies and determined that this system is currently delivering
water that meets water quality standards required by the Arizona Administrative Code, Title 18,
Chapter 4.

The Arizona Department of Environmental Quality ("ADEQ") has reported the
Company's wastewater system was in total compliance with ADEQ regulations .

The Company is located in the Arizona Department of Water Resources' Phoenix
Active Management Area and reported the Company's system is in compliance with its
requirements governing water providers and/or community water systems .

The Utilities Division Compliance Section reported that the Company had no delinquent
Commission compliance issues .

Conclusion/Recommendation

Staff concludes that the capital prob ects in the amount of $1,755,000 for a recharge well
project and $1,170,000 for a solar project are appropriate and the cost estimates are reasonable.
No "used and useful" determination of the proposed project items were made and no particular
treatment should be inferred for rate making or rate base purposes in the future.

Staff recommends that the Company file with Docket Control, as a compliance item in
the docket, by June 30, 2011, a copy of the Certificate for Approval to Construct for the recharge
well project.
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Ernest <6 on
Director
Utilities Division

AZ CORP COMMISSION
J(}@umE;~lT CONTROL

DATE : October 4, 2006

STAFF COMPLIANCE PER DECISION no. 68923 (AUGUST 29, 2006) -IN
THE MATTER OF THE APPLICATION OF LITCHFIELD PARK SERVICE
COMPANY FOR A CAPACITY RESERVATICN CHARGE TARIFF FOR ITS
NEW WASTEWATER CERTIFICATE OF CONVENIENCE AND
NECESSITY EXTENSION AREAS, DOCKET NO. SW-01428A-06-0444

Introduction

On July 5, 2006, Litchfield Park Service Company - Wastewater Division ("Company")
filed for a Capacity Reservation Charge Tariff. This proposed tariff would apply only to new
wastewater developments for which the Company would be required to seek an extension of its
Certificate of Convenience and Necessity.

In Decision No. 68923, the Commission suspended this requested tariff filing for 90 days
and further ordered Staff to report back to the Commission on its investigation of the odor
problems at the Palm Valley Water Reclamation Facility ("WWTP").

Discussion

On September 15, 2006, Staff members, Marlin Scott, Jr., Engineering, and Lynn Combs,
Consumer Services, visited the Company's WWTP, accompanied by Matthew Garlick,
Company's Regional Operations Manager. Staff inspected the odor control equipment and
toured the surrounding WWTP site. During this inspection, Staff detected odors, which Mr.
Garlick described as a "skunks" smell.

It was noted during this inspection that the Company had installed a carbon adsorption
unit (polisher) at the end of its wet chemical scrubber which was ready to begin operation as a
pilottest to furtherreduceodors. This pilot operationbeganthe afternoon of September 15th.

RE:

Staff was told that the original odor control equipment is undersized (possibly one-third
the plant capacity) and would need to be unsized. Mr. Garlick stated that the solids handling
building's bay doors were recently equipped with vertical plastic curtains in order to keep the

O
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Litchfield Park Service Company
Docket No. SW-01428A-06-0444
Page 2

odors from escaping outside the building and larger capacity blowers (odor controls) would be
needed to produce a negative pressure to keep the odors inside the building,

Company's Plan of Action

Polisher klstallation

Based on the polisher pilot test and its positive results, the Company has applied for an
Approval To Construct from Maricopa County. On September 28, 2006, Maricopa County
issued an Approval To Pre-Purchase Equipment for approval to procure a 16,000-cfin carbon
adsorption unit to provide additional polishing of foul air following the chemical scrubbing unit.
According to Mr. Garrick, this carbon adsorption unit installation is for Phase 1, a short-term
solution to address the odor complaints Phase 2, long-term solution, is currently under review
for the ultimate fix -. replacement of existing undersized odor control equipment - with an
estimated construction schedule to begin the third quarter of 2007.

Additional WWTP Capacity

The Company hired another consulting firm to evaluate .the options for increasing the
WWTP capacity which include:

1.

2.

3.

Expansion of the existing WWTP.
Construction of a new plant in the vicinity of the Sarival Lift Station.
.Purchase of a portion of the City of Goodyear water reclamation facility.

According to the Company, a preliminary report for the scope of work was completed on
September 18, 2006, and a final report will be available by October 16, 2006. According to the
interim report, a decision for the final design report for additional capacity/odor control
equipment will be made by the end of 2006. The additional capacity is planned to be
commissioned in the first quarter of 2008.

Conclusions

On September 15, 2006, Staff and Mr. Garlick detected a "skunks" smell from the
Company's WWTP. Based on the polisher pilot test and its positive results, the Company has
applied for an Approval To Construct from Maricopa County for approval to procure a 16,000-
cfm carbon adsorption unit to provide additional polishing of foul air following the chemical
scrubbing unit. According to Mr. Garlick, this carbon adsorption unit installation is for Phase 1,
a short-term solution to address the odor complaints. Phase 2, long-term solution, is currently
under review for the ultimate fix -. replacement of existing undersized odor control equipment ...
with an estimated construction schedule to begin the third quarter of 2007.

The Company hired a consulting Finn to study the options for increasing the WWTP
capacity.
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Recommendation

Staff has reviewed the Company's proposed remedies and concurs. Staff recommends
that the Company submit monthly reports in Docket No. SW-01428A-05-0022. regarding
updated odor control and plant capacity activity until the addition of the new WWTP is
completed.

EGG:MSJ:tdp

Originator: Marlin Scott, Jr.
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Service List For: Litchfield Park Service Company
Docket No. SW-01428A-06-0444

Mr. Richard L. Sallquist, Esq.
SALLQUIST, DRUMMOND & O'CONNOR, P.C.
4500 South Lakeshore Drive, Suite 339
Tempe, Arizona 85282

Mr. Bob Dodds, General Manager
LITCHFIELD PARK SERVICE COMPANY
12725 West Indian School Road, Suite D-101
Avondale, Arizona 85323

Mr. Christopher C. Keeley
Chief, Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Mr. Ernest G. Johnson
Director, Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Ms. Lyn Farmer
Chief, Hearing Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007
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LITCHFIELD PARK SERVICE COMPANY - WASTEWATER DWISION
FIELD AND OFFICE VISIT ON JULY 10, 2007 (DOCKET NO. SW-01428A-06»
0444)

Introduction

On July 10, 2007, Staff members Marlin Scott, Jr. and Lynn Combs, conducted an
unannounced site visit to Litchfield Park Service Company ...- Wastewater Division ("Company")
for data collection regarding recent wastewater spills and odor issues at the Company's Palm
Valley Water Reclamation Facility ("PVWRF").

Data Collection

On this day, Staff had discussions with Matthew Garlick, Algonquin Regional Operations
Manager, and Clint Arndt, Company's Operations Manager. According to these two managers,
the following is a chronology of the wastewater spills and fire incident:

Spill Nos. 1& 2

June 20, 2007 - On this evening, a water leak behind Denny's restaurant was reported but
upon the site inspection, sewage was found seeping out of a manhole. This 500 gallon spill was
detained within the curb/gutters of the paved parking lot. The cause of this sewage overflow was
due to, 1) one of the three disc filters at the PVWRF being clogged and 2) failure of" the
Supervisory Control and Data Acquisition ("SCADA") alarm system to notify the plant operators
of high level flows into the PVWRF. The operators responded and inspected the filter operation,
reset the filters and restored plant operations.

RE:

June 21, 2007 .- Around mid-day, the SCADA system notified the plant operator of high
level flows into the PVWRF. This SCADA alarm resulted in the finding of a 25,000 gallon spill
from manholes behind the Denny's (same facility as June 20), Wendy's and Cracker Barrel
restaurants and Palm Valley Hospital. Sewage was also spilled onto Litchfield Road from
manholes in the street, estimated at 5,000 gallons to 7,000 gallons. This clean-up spill was
assisted by the City of Goodyear ("City") that recovered an estimated 24,000 gallons of the spill.
The cause of the spill was due to grease and oil build-up in the disc filters at the PVWRF.

l
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Spill No. 3

June 23, 2007 - On this day, the SCADA system again notified the plant operator of
abnormal flows into the PVWRF. This SCADA alarm resulted in the finding of a 500 gallon
spill from a manhole again behind the same Denny's restaurant. This spill was again detained
with the curb/gutter of the paved parking lot and the Company recovered all 500 gallons of the
spill. The cause of this spill was due to a malfunction in the ultra-violet ("UV") equipment
controls at the PVWRF.

Fire Incident

June 24, 2007 - On this day, a fire started at one of the five blowers in the blower room at
the PVWRF and was put out by the fire sprinkler system. The fire was caused by the blower belt
heating up. The PVWRF was placed off-line for approximately one hour. No spills occurred as
a result of the plant shutdown

Company's Responses/Actions

According to the Company, Spill No. 2 should not have happened. When the SCADA
system notified the plant operator, the operator did not respond to the call. Although the disc
jilters were detected as being clogged, a visit to the PVWRF by the operator to reset the disc
filter operation would have prevented this spill. For failure to respond to this call, the plant
operator who did not respond to this incident was terminated.

For Spill No. 3, the UV equipment malfunction may have been caused by sabotage. The
Company is currently investigating this incident. During this investigation, the Company also
found that the coding in the SCADA dialing system had the number "9" (dial-out number)
removed from the call-out number. As a result, the call~out was not reaching the plant operators'
call numbers. The SCADA alan system is currently being analyzed.

Due to the above possible sabotage and another incident (a person who appeared to be
ready to climb the plant fence was seen and pren fled), the Company has tiled two police reports.
The Company has also hired security personnel to patrol and check IDs before allowing visitors
to enter the PVWRF property.

With the firing of one plant operator, the Company has also hired three new plant
operators. Plant operators are now on-site at the PVWRF 24/7.

Commission Staff Notification

As a result of the June 2007 spills, Staff and the Company have implemented a reporting
protocol for reporting accidents above and beyond what is required by Commission rules.
According to the protocol, any future accidents will be reported by email and telephone calls to
the Commission Consumer Service Section.

e
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. As for the fire incident on June 24th, Staff was properly notified of the fire incident as
required by Commission mle. This Commission rule requires companies to report an incident if
a serious injury is involved or if damage to company equipment above $5,000 is sustained.

Equipment for Spills

According to the Company, the Company has no vacuum sTuck to clean up the spills. If
spills do occur, the Company banicades and chlorinates the spill site and contacts a sewer
cleaning specialist for clean-up, mainly using a vacuum truck. These specialists can respond to a
site in the Company's CC&N within 30 minutes.

In addition to the above, the City also has a vacuum truck that assists in emergency
responses, if needed.

Violation of Commission Rules and Orders

Staff reviewed Commission rules and prior Commission decisions and did not find that
the incidences or LPS CO's subsequent action violated any Commission rule or decisions. In
addition, Staff is not aware of any violation of ADEQ or MCESD rules.

Plant Capacity

The current PVWRF plant capacity is 4.1 million gallons per day ("MGD"). For 2007,
the highest average monthly flow of 3.6 MGD occurred in July and the highest peak day flow of
4.8 MGD also occurred in July. In November 2006, a peak day flow of 4.55 MGD was
measured. Due to this November peak flow, the Company contracted with McBride Engineering
that same month to evaluate the PVWRF plant capacity for alternatives to increase the capacity.
The alternatives included, 1) increasing the existing PVWRF plant capacity by 1.0 million
gallons, 2) constructing a new 2.0 MGD plant three miles west of PVWRF, and 3) possible
interconnection with the City of Goodyear. Another consultant, Water Works Engineering, was
hired in March 2007 to evaluate the permitting, land acquisition, and conceptual design of a new
plant site.

Based on the July 2007 flows, an average daily flow of 226 gallons per day ("GPD") per
service lateral and peak day flow of 300 GPD per service lateral is calculated. Using these
calculated flows, the 4.1 MGD PVWRF could serve approximately 18,140 service laterals and
13,670 service laterals, respectively. As of July 2007, the Company had 16,080 service laterals.
Although it appears that the plant capacity has insufficient capacity for peak day flows, the
Company's Hydraulic Analysis section below indicates the 4.1 MGD plant capacity is capable of
handling a peak hourly flow of approximately 6.48 MGD. Based on this analysis, the operating
conditions for the 4.1 MGD PVWRF are sufficient at this time along with the Company's current
evaluation of additional plant capacity.

J

0



Docket Control
October 18, 2007
Page 4

Odor.Controls

McBride Engineering was also contracted to evaluate the odor issues and recommended
that an Ionstein Ion Exchange System ("Ionstein") be installed which will reduce the load on the
existing scrubbers. This odor control system is expected to be installed on September 26, 2007
and will be operating as a pilot test from October 1 to October 7. If the pilot test results are
positive, the below Project 5 .- Additional chemical scrubbing capacity, would likely be
eliminated.

In a Company response letter, dated June 12, 2007, to Commissioner Mayes' letter, dated
May 29, 2007, the Company provided an anticipated project schedule to address the odor control
issues. In addition, Staff attended the Company's Community Liaison Committee ("CLC")
meeting on September 6, 2007, that provided the below updated project schedule by McBride
Engineering:

Projects

Anticipated
Schedule
(6- 12-07)

Updated
Schedule
(9-6-07)

1.
2.
3.
4.
5.
6.
7.
8.
9.

Implemented
Implemented
August 2007
December 2007
December 2007
Implemented
June 2007
July 2007
August 2007
December 2007

Implemented
Implemented
Implemented
December 2007
December 2007
Implemented
October 2007
September 2007
(Included w/ #7)
December 200710.

Granular activated carbon scrubber addition (Phase 1)
Influent odor control measures
Temporary centrifuge installation
Permanent centrifuge installation
Additional chemical scrubbing capacity (Phase 2)
Aeration blower capacity enhancement
Solids building temporary A/C units
Full-scale ion exchange system pilot
Solids building permanent A/C units
Removal of sludge digestion process

Although the Company's schedule indicates some of the projects have not met the
anticipated schedule dates, the Company is still on schedule in resolving the complete odor
control issues by December 2007.

As an additional note, during the Company's CLC meeting, the Camelot Homes
commercial customer who was in the audience, stated that he has not smelled any odors from the
PVWRF for about a month.

1
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Hydraulic Analysis

As a result of these recent spills, the Company retained Narasimhan Consulting Services
in early July 2007 to evaluate the hydraulics of the PVWRF and the collection system. This
study analyzed the operating conditions of the Company's flow capabilities and concluded that
the PVWRF hydraulic capacity is fully capable Of handling a peak hourly flow of approximately
4,500 GPM or 6.48 MGD.

ADEQ and MCESD Compliance

On August 7, 2007, Staff emailed the Arizona Department of Environmental Quality
("ADEQ") and Maricopa County Environmental Services Department ("MCESD") to inquire
about the compliance status of the Company. These agencies indicated that the Company is
currently in compliance with their regulations from the status reports received on August 8,
2007.

In addition to MCESD's response on August 8, 2007, MCESD provided additional
information as discussed below. According to MCESD, the Company has submitted a project
involving a series of upgrades to the PVWRF. This new project is being done in a number of
phases and breaks down as follows:

Phase 1:
Phase 2:
Phase 3:
Phase 4:
Phase 5:
Phase 6:
Phase 7:
Phase 8:
Phase 9:
Phase 10:

Odor Control Upgrades (Pilot Testing)
UV Disinfection System Upgrades
Temporary Centrifuge System Upgrades
Influent Screening Upgrades
Tertiary Treatment Pump Stations Upgrades
Solids Handling Upgrades
Conversion of Digesters to Sequencing Batch Reactors
Headwords Building Upgrades
Solids Handling Building Upgrades
Equalization Basin to Headwords Recycle Line

Construction of Phases 1, 2 and 3 were approved by the MCESD in July 2007 and the
work is currently in progress. Phase 10 is currently operating using a temporary line and the
construction of the permanent line is under construction. The other phases are scheduled to be
submitted in the next 2 - 3 months for review. Most of the work being performed in Phases 1 -
10 is to increase reliability and add redundancy to the plant. It should be noted that the plant's
treatment capacity is not being increased by these improvements.

Phase l is for pilot testing of a new ionization odor control system that would treat air in
the buildings at the plant. It w.ill not replace the wet/dry odor scrubbers that treat air from the
process basins and at this point in time is considered to be an experimental system that is being
evaluated via pilot testing.
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. Phase 2 is for a replacement Disinfection System since the old system is obsolete.
Phase 3 is for a temporary centrifuge system to assist/replace the existing centrifuge system for
approximately nine months until a new pennanent centrifuge system can be installed under
Phase 6.

Phase 10 will allow recycling of the influent water to the filters back to the headwords.
This change is being implemented in response to the June 2007 wastewater spill which was
caused by grease and oil getting past the sequencing batch reactors ("SBRs") and clogging the
disc filters. The plant will now be able to recycle the wastewater from the SBRs back to the
headwords which will allow the SBRs to reprocess this off-spec wastewater and hopefully
prevent the filters from being clogged if this type of event reoccurs.

Phases 4 - 9 have not yet been submitted to the MCESD so details are preliminary and
subject to change. Phase 7 is probably the most significant phase since two existing digesters at
the plant will be converted to SBRs. This change will effectively double the number of SBRs at
the plant from 2 to 4 which should help to increase operational reliability.

Complaint filings with the City

Staff has contacted the City to determine if any customers have tiled any complaints with
City. According to the City, there have been no complaints filed with the City.

Conclusion

Based on Staffs investigation, an enforcement action is not warranted at this time. Staff
determined that there has been no violation of any Commission order or rule committed by the
Company. Staff contacted other regulatory agencies to determine if there had been any other
regulatory violation. MCESD indicated that the Company was in compliance, as well as ADEQ.
Staff' s investigation showed that in response to the spills, the Company took appropriate
remedial action and has developed a reasonable plan to prevent such reoccurrences. Further, the
investigation revealed that the Company has submitted plans to MCESD to upgrade the PVWRF.
The Company has previously submitted its plan to address its odor problem. The Company
appears to be active in addressing both its capacity and odor issues.

However, the fact remains that there were three spills in the span of three days, and as
such, warrants a closer review of the Company and its operational practices. To that end, and
pursuant to the authority granted by ARS Section 40-361 (B), Staff recommends the opening of a
special docket. The purpose of this docket would be to continue to monitor and gather data
concerning the operational practices of the Company and to stay apprised of any operational
issues that could threaten public health and safety and/or violate Commission rules or relevant
statutes.

FIG]:MSJ:lhm

Attachment: Company's July 19, 2007 Report to ADEQ
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LITCHFIELD PAHK SERVICE COMPANY

12725 W. Indian School Rd.. Suite D-101. Avondale. Arizona 85323

- July 19, 2007

Arizona Department of Environmental Quality
Water Quality Compliance Division
1110 West Washington
Phoenix, Arizona 85007

Attention: John Gibbons

RE: Summary of Litchfield Park Service Company Wastewater Facility Incidents
June 20, 2007 through - June 24, 2007

This report presents a summary of the operational incidents that occurred during the period of
June20, 2007 through June 24, 2007 at the Palm Valley Water Reclamation Facility (WRF) and
the sewer collection system immediately upstream of the WRF. The report is based on
information gathered from Operations staff and on a review of plant operating data, regulatory
reporting forms, and discussions with plant personnel. In addition, LP SCO retained Narasimhan
Consulting Services (NCS) to review the hydraulics for the collection system and the WRF.

Currently, the WRF is a 4.1 MGD facility that utilizes a Sequential Batch Reactor (SBR)
configuration. The main unit processes include an influent vet well and pump station, Anoxia
Zone Tank, two SBR Tanks, Surge Tank, Wee Disc Filters, and UV disinfection. Five Kaiser
electric blowers are used to supply air into the SBR process, and processing of the sludge is
accomplished using digesters and centrifuges. The Plant is located on 14222 W. McDowell
Road, 1/4 mile west of the intersection of Litchfield Road and McDowell Road in Goodyear,
Arizona. Photos of the facility are included at the end of this report.

The following summarizes the events and causes for the incidents in chronological order:

On June 20, 2007 at 1824 hours, the first high level alarm occurred at the WRY's surge tank, a
unit process that feeds the plant's filters. The SCADA system notified the Wastewater
Division's on-call employee via cell phone. The operator acknowledged the alarm from the
operator's cell phone but did not visit the site to address the issue. As a result, the tank level was
maximized and the influent pumps could not deliver wastewater from the sewer to the WRF,
thereby backing up the inlet sewer. At approximately 2204 hours, the on-call Water Distribution
Operator was informed of a water leak behind Denny's restaurant, located south of McDowell

LPSCO Wastewater Facility Incidents
June 20, 2007 through July 4, 2007 Page No. l
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Road and on the west side of Litchfield Road, which is the lowest point in the collection system.
Upon animal of the first on-call Water Distribution Operator, sewage was found seeping from a
manhole. The Water Distribution Operator attempted to notify the Wastewater Operator on~call.
Aflter several unsuccessful attempts, the Operations Manager was notified. At approximately
2230 hours, the Operations Manager arrived at the Palm Valley WRF [and found that the
overflow was due to high water levels at the Palm Valley WRF. The high levels noted were due
to one of the three Disk Filters having faulted and going off-iine, causing the two rernaining
filters to plug and influent flow to back up. The filters were reset and the plant was restored.

. .. ~The sewage spill was limited to less than 100 USG and was completely recovered. All of the
areas affected were immediately bam'caded and chlorinated during and after the overflow event.
Operators worked all night to bring tank levels down, however, the operators were not able to
decrease die tank levels sufficient to keep dread of themoming high flows.

On June 21, 2007 at approximately 1100 hours, sewage started overflowhig from manholes
behind the Cracker Barrel Restaurant (across Litchfield Road from Denny's) and behind Denny's
Restaurant. With the City of Goodyear's assistance, we immediately brought in four Voc
Trucks, two 4000 gallon Tanker Trucks and seven 6,000 gallon Tanker Trucks. To ese overflows
lasted for approximately 10-20 minutes at 60 minute intervals until approximately 1400 hours.
The duration of the spill event was approximately three hours. All of the areas affected were
immediately bam'caded and chlorinated during and `atter the overflows, and the event was

reported to the regulatory authorities as required. The l entire clean up was completed at
approximately 2000 hours.

On June 22, 2007 at approximately 2115 hours, the UV units at the Palm Valley WRF faulted
out, which shut down effluent flow from the facility and caused the plant to back up. Due to
communication problems, the SCADA alarm system did not contact the on-call staff. Upon
investigation, it was discovered that the coding in the SCADA system was changed without
authorization. This unauthorized change prevented the SCADA system from notifying the on-
call employee of a possible incident. The coding has since been corrected by an outside
consultant. Also, the need for on-cali personnel has been eliminated as we now have 24/7
coverage at the WRF. In addition to the problem with the alarm system, there were minor
problems with the XO and Procom telecommunications equipment not communicating with each
other which prevented open telephone lines from operating for more than 1 minute at a time.

On June 23, 2007 at 0230 hours, the first Plant Operator arrived on site and found that the UV
units had faulted out. The UV units were reset and plant flow was restored. Immediately
thereafter, the Operator began to lower plant levels as quickly as possible. However, the
morning's high surge arrived at the plant and, at approximately 1300 hours, sewage spilled from
the manholes behind the Cracker Barrel Restaurant and behind Denny's Restaurant, This event
lasted for approximately five minutes and spilled approximately 500 USG, LPSCO staff
immediately barricaded the affected areas and brought in four Vac Trucks, two 4000 Tanker
Trucks and four 6000 gallon Tanker Trucks. All of the affected areas were chlorinated during
and after the Overflow event. The event was also reported to the regulatory authorities as
required. The entire clean up was completed at approximately 1600 hours.

LPSCO Wastewater Facility Incidents
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The sewage spills that occurred on June 21, 2007 and June 23, 2007 amounted to approximately
25,000 USG. With the assistance of the Tanker and Voc Trucks, approximately 24,000 USG
were recovered. The remaining 1,000 USG was lost to percolation and evaporation.

On June 24, 2007 at approximately 1115 hours, the fire alarm system at the Palm Valley WRF
was activated. Upon checking the facility, the on duty Operator found the Blower Room
completely engulfed in smoke with the sprinkler system activated. The on duty Operator called
911 to confirm that the Fire Department had been notified by the alarm system. Goodyear,

~Avondale and El Mirage firefighters arrived on scene between 1125 hours and 1130 hours. At
1135 hours, per the Fire Departments request, power to the facility was shut down for safety and
fire suppression. The City of Goodyear was notified and assistance was requested to prevent any
sewage overflows. Palm Valley WRF Operations staff started calling in Vac Tracks and Tanker
Trucks to assist in moving sewage in case it became necessary. The water system pressure was
also dropped a few p.s.i. in an attempt to lower influent flows to the Palm Valley WRF..At
approximately 1215 hours, the Fire Department determined that the fire was isolated to .one.
blower unit, and allowed the power to be turned on and the plant brought online. The Palm
Valley WRY did not have any sewage overflows due to this event.

CONCLUSIONS AND SUMMARY OF CORRECTIVE ACTIONS TAKEN BY LPSCO TO
PREVENT SPILLS

Based on LPSCO's investigation, the following corrective actions are being taken to ensure
continued proper operation of the WRF.

1.

2.

3.

4.
5.

6.

7.

All five blowers are operating properly and two new blowers have been installed recently
to provide additional redundancy. This ensures operation of the SBR unit and will assist
in the prevention of the surge tank and filters from failing.
An additional 12" return line from the surge tank to the headwords has been added on a
temporary basis and a permanent installation is under design. This will allow cleaning of
the surge tank to occur more easily and effectively. It will also decrease the solids load
which is passed through the filters.
The current UV system was found to be prone to failures during voltage changes within
the facility. LPSCO has purchased a new UV system, which is currently on site and
being installed. The new system will be less sensitive to power fluctuations .
The employee who failed to respond to the first iNcident has been dismissed.
SCADA modif ications and communications protocols are in place to improve
notifications. New policies are being implemented to notify multiple personnel on alarms
and to prevent human failure from causing sewer backups. LPSCO has also implemented
24 hour a day, 7 days of the week operations coverage, along with 24/7 secMty until
such time as surveillance cameras can be installed.
LPSCO has ordered "Smart Manhole Covers" to alert operations in the event of rising
manhole levels.
The sewer system hydraulics were analyzed and operating conditions indicate that the
facility is fully capable of handling the peak flows, as discussed below.

LPSCO Wastewater Facility Incidents
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HYDRAULIC ANALYSIS

An independent hydraulic analysis was conducted of thePalm .Valley WRF by NCS assuming
worst case conditions. A peak hourly flow of approximately 4,500 rpm entering the facility was
analyzed. The worst case scenario considered for this analysis is when the Anoxic Reactor is
full, the peak starts reaching the plant, and the influent pumps are oft Within approximately 40
minutes, the influent wet wells will hit the high level if no pumping occurs. However, the wet
*well pumps that pump into the Anoxic Reactor are capable of pumping up to 71000 rpm (with 2
pumps on). This reduces the levels quickly.

It is assumed that when the peak flow occurs at the plant, the Anoxic Reactor is full but is within
its normal operating range. The f low exiting the Anoxic Reactor using two pumps is
approximately 10,000 rpm. This flow is higher than' the influent pump station flow, so if the
SBR tanks have sufficient capacity available, nonna operations can be carried out and
wastewater can be processed. Under normal operations, at least one SBR tank is available for
filling, representing approximately 384,000 gallons of capacity per fill-cycle.

Based on an interview with plant operations, it was determined that the total volume contained in
the SBRs can be removed out of the SBRs in approximately 30 to 40 minutes. Therefore, when
the equipment operates as designed, operations can be sustained to capture the peak even with a
peak hitting the plant when the SBRs begin to drain.

Beyond the Surge Tank, there is a filter pump with a capacity of up to 5,700 GPM with an
available redundant pump. The total capacity of those VFD pumps is sufficient to manage the
peak flow.

This analysis indicates that the plant is clearly capable of handling the peak hourly flows without
surcharging the sewer when all equipment is in proper working order and human error is
minimized.

\

I

LPSCO Wastewater Facility Incidents
June 20, 2007 through July 4, 2007 Page No. 4



t J

4

Administration Building UV ControlRoom

n 'IT 4:4 >
_ ..:*Lt"".2 =;£'.

r

.

Disk Filter UV System

"?""
*:

» ,-C g _>~»

I

'

LPSCO Wastewater Facility Incidents
June 20, 2007 through July 4, 2007

I

Page No. 5



4 . .:
| .

Sincerely,
Litchfield Par y

Matthew Garlics

Cc: Marlin Scott, ACC
Gary Harmon, ADEQ
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'XI . "iEi!sslonErnest G. Johnson
Director .
Utilities Division
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DATE: March21, 2008

COMPLIANCE FILING PER DECISION NO. 69165 -
IN THE MATTER OF THE APPLICATION OF LITCHFIELD PARK
SERVICE COMPANY FOR A CAPACITY RESERVATION CHARGE
TARIFF FOR ITS NEW WASTEWATER CERTIFICATED OF
CONVENIENCE AND NECESSITY EXTENSION AREAS, DOCKET NO.
SW-01428A-06-0444

Introduction

On December 5, 2006, the Commission approved Decision No. 69165 for an Off-Site
Facilities Hook-Up Fee Tariff for Litchfield Park Service Company - Wastewater Division
("Company"). Two of the Decision's orders were that:

The Company jile with Docket Control as a compliance item, a copy of the O]j9
Site Facilities Hook-Up Fee Tarwwithin 30 days of decision in this matter.

And

The OSite Facilities Hook-Up Fee Tars not become effective until the Phase l
carbon absorption unit has been installed and is operating and the odor problem
has been resolved as verified by Commission Staff

On February 25, 2008, the Company submitted a letter stating that the odor abatement
program at its Palm Valley Water Reclamation Facility ("PVWRF") was completed and
requested a Staff verification site visit in order for the Off-Site Hook-Up Fee Tariff to go into
effect.

\

Chronology

On January 4, 2007, the Company docketed its Off-site Facilities Hook-Up Fee Tariff
within the 30 day timeframe of the decision. In this same filing, the Company acknowledged
that the Tariff would become effective upon Commission Staff verifying the installation and
operation of the Phase 1 carbon absorption unit.

RE:

2888



Docket Control
March 21, 2008
Page 2

On April 4, 2007, Maricopa County Environmental Services Depamnent issued a
Certificate ofApproval of Construction for the Phase 1 carbon adsorption unit.

On June 13, 2007, the Company tiled a response to Commissioner Mayes' May 29, 2007
letter regarding certain questions to the odor issues. Within the responses, the Company
provided an engineering report prepared by McBride Engineering Solutions showing the current
construction schedule for 10 odor control projects. Included with the filing, the Company
provided an air monitoring report by Lambtech showing the fencelike hydrogen sulfide (H2S")
tested on March 7, 2007, with concentrations ranging from 0.006 parts per million ("PPM") to
0.011 PPM. The regulation level for HZS is 0.030 PPM for 30 minutes.

On October 18, 2007, Staff filed a report regarding the Company's wastewater spills and
odor issues. Within Staffs report, Staff provided an updated project schedule for the 10 odor
control projects. It was noted in the report that although the Company's schedule indicated some
of the projects have not met the anticipated schedule dates, the Company is still on schedule in
resolving the complete odor control issues by December 2007.

On November 29, 2007, Staff attended the Community Liaison Committee ("CLC")
meeting at the Company's PVWRF. At this meeting, Aerisa International Inc. ("Aerisa")
presented its odor abatement technology, followed by a tour of the newly installed odor control
system. (Aerisa produces and sells systems and equipment to prevent the dissemination of
diseases caused by airborne contaminants.) This Aerisa system was installed as a pilot study. It
was noted by all attendees that the Aerisa system had reduced the odors tremendously.

After the CLC meeting, the Company informed Staff that although the pilot study of the
Aerisa system was scheduled for a few weeks, the Company would continue the pilot study for
three more months to insure that the Aerisa system was actually working, After the three month
period, the Company would then submit its notice of the odor abatement program completion
and request for Staff' s verification.

On January 18, 2008, the Company provided another air monitoring repos by Lambtech
showing the fencelike HZS tested on December 12, 2007, with concentrations ranging from
0.002 PPM to 0.004 PPM. This test was conducted during the pilot testing of the Aerisa system .

On March 5, 2008, Staff members, Dorothy Hairs, Katlin Stukov, and Marlin Scott, Jr.,
conducted an on-site inspection of the Company's PVWRF to verify that the Phase 1 carbon
adsorption unit had been installed and operating and the odor problem had been resolved. Staff
toured the PVWRF and verified that the Phase 1 carbon adsorption unit was installed and
operating. Staff took notice that all the odor abatement program projects were completed. Staff
also noticed a "musty" smell (on plant property) during the tour, but contributed this smell due to
the PVWRF being under construction to increase the plant capacity by 1.0 million gallons per
day. Staff could not detect this smell outside the fencelike.
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Conclusion/Recommendation

Having verified that the Company has installed the Phase l carbon adsorption unit and
the odor problem has been resolved, Staff recommends that the Off~Site Hook-Up Fee Tariff be
implemented and effective on April 1, 2008.

EGJ:MSJ:red

ORIGINATOR: Marlin Scott, Jr.



L

8

Service list for: Litchfield Park Service Company
Docket No. SW-01428A-06-0444

Mr. Richard L. Sallquist, Esq.
Sallquist, Drummond & O'Connor, P.C.
4500 South Lakeshore Drive, Suite 339
Tempe, Arizona 85282

Mr. Bob Dodos, General Manager
Litchfield Park Service Company
12725 West Indian School Road, Suite D-lol
Avondale, Arizona 85323

Mr. Ernest G. Johnson
Director, Utilities Division
1200 West Washington Street
Phoenix, Arizona 85007

Mr. Christopher C. Keeley
Chief Counsel
1200 West Washington Street
Phoenix, Arizona 85007



' 1

0R\G\NAL

FROM:

Docket Control

Ernest G. Johnson
Director ,M
Utilities Division

ME]

200qMAR/TI F > I 2= 32

LIURP CU?" Tobi
DOCKET C0léT~UL

Ext-\!BlT

.~£

Arizona Coroorotfoo Commission

DCBCKETED

MPM 1

W)

DATE: March 11, 2009

RE: IN THE MATTER OF THE INQUIRY INTO THE OPERATIONAL
PRACTICES OF LITCHFIELD PARK SERVICE COMPANY, DOCKET NO.
SW-0I428A-07-0602

Introduction

On October 18, 2007, the Commission opened the above referenced docket. This docket
was to provide the vehicle for Staff to gather information on and monitor the operational
practices of the Litchfield Park Service Company -. Wastewater Division ("Company").

On August 8, 2008, the Administrative Law Judge ("ALJ") issued a Procedural Order for
Staff to file by August 15, 2008, an updated report indicating whether the docket should remain
open or be administratively closed.

On August 14, 2008, Staff filed a memorandum indicating a recent site visit had been
conducted and described on-going plant upgrades. Staff recommended that the docket remain
open until the wastewater treatment plant construction upgrades had been completed and the
necessary regulatory approvals had been issued. Staff concluded that it would update the docket
once the upgrade conditions have been met.

On August 20, 2008, the ALJ issued a Procedural Order ordering that the docket remain
open until the construction upgrades had been completed and approved after which Staff was to
file a further update.

Staffs Filing Update

Constmetion Approval

TO:

Cm January 27,2009, the Company submitted all of the Maricopa County Environmental
Services Department ("MCESD") Certificates of Approval of Construction ("AOC") for the
eleven plant construction upgrades related to the Company's Palm Valley Water Reclamation
Facility ("PVWRF"). These eleven plant upgrades and the related AOC information are as
follows:



Phases Plant Upgrades AOC Approval Dates

1
m m-* »» »-..._..... in- - . . * ........»-m---www--na-nwnu-v-m 4 - . . q - -

Odor control
- .w m~qm w.m- - n m m - ...

Ultra-violet disinfection system

i
i

August 28, 2008
September 12, 2008

Revised January 15, 2009
August 22, 2008

Revised January 15, 2009
August 22, 2008

.. . .  August 22,...2008
August 22, 2008

Revised January 15, 2009
December 31, 2008

._Revlsed January 20.*2009.
August 22, 2008
August 22, 2008

Revised January 15, 2009
August 22, 2008

September 30, 2008

2

3 Centrifuge system

4 Influent screens

Tertiary treatment pump stations5
-

6
u

7
- --

8
m * -

9

Solids handling

Conversion of digesters to sequencing batch
reactors .- - - ____
Headworks building

Solids handling building

Equalization basin to headwords recycle line

Chemical systems additions
10

11
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Aquifer Protection Permit

On September 30,  2008,  the Arizona Depament of Environmental Quality issued an
Aquifer Protection Permit ("APP") Other Amendment for the Company to operate its PVWRF at
4.1 million gallons per day ("MGD"). With this approved APP Other Amendment, the Company
can operate and maintain its PVWRF with the above eleven plant upgrades.  The APP Other
Amendment also permits the Company to construct its PVWRF up to 8.2 MGD.

Field Inspection

On February 5,  2009, Staff Engineer Marlin Scott,  Jr . ,  conducted a field visit  to the
Company's wastewater  treatment plant.  During this visit ,  Staff confirmed that all the plant
upgrades were completed and in operation. Staff also did not detect any odors outside of the
plant facilities and within the fencelike.

Treatment Capacity

The current PVWRF plant capacity is 4.1 MGD. In its review, Staf f  noticed
discrepancies in the Company's Annual Reports related to the wastewater flow data. Staff has
sent out a data request for additional information regarding these wastewater flows and
additional treatment capacity. As of this date, the Company has not responded to Staff's data
request.
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Conclusion and Recommendation

Staff has confirmed that all the plant upgrades are completed, approved, and in operation.

Staff recommends that this docket remain open until the Company submits a response to
Staffs data request for additional information regarding the wastewater flows and additional
treatment capacity. Staff will then update this docket once the data request responses are
received and reviewed by Staff

EGJ:MSJ:red

Originator: Marlin Scott, Jr.
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Supplement to Testimony
For Marlin Scott, Jr.

Pretreatment Tariff

Introduction

A Pretreatment Tariff sets forth certain waste limitations and pretreatment
standards that apply based on the class of commercial/industrial customer served by the
Litchfield Park Service Company ("LPS Co"). Types of customer classes include dental
offices, dry cleaners, food service establishments, photo imaging operations, RV parks,
and pretreatment for industrial wastes. The tariff will govern the type and quality of
waste discharged into the LPSCo's wastewater collection system and treated at its
wastewater treatment facility.

Discussion

On August 25, 2008, the LPS Co filed a New Code of Practice Tariff
("Pretreatment Tariff') under Docket No. 08-0442. After several suspensions due to
revisions and incomplete data, the statutory time allowed for processing this tariff
expired, resulting in a Commission denial for this tariff filing in Decision No. 71177,
dated June 30, 2009.

In Black Mountain Sewer Corporation's ("BMSC") rate case filing under Docket
No. 08-0609, Staff recommended approval for a Pretreatment Tariff. This recommended
BMSC tariff resembled LPSCo's unapproved tariff in Docket No. 08-0442 .

Recommendation

Staff recommends that LPS Co file a Pretreatment Tariff that is similar to Staffs
recommended BMSC tariff in Docket No. 08-0609 for Commission consideration and
approval within 60 days of the effective date of an order in this proceeding.
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EXECUTIVESUMMARY
LITCHFIELD PARK SERVICE COMPANY

DOCKET nos. SW-01428A-09~0103 & W-01427A-09-0104

The Direct Testimony of Staff witness Juan C. Manrique addresses the following issues:

Capital Structure - Staff recommends that the Commission adopt a capital structure for
Litchfield Park Service Company ("Applicant") for this proceeding consisting of 17.2 percent
debt and 82.8 percent equity.

Cost of Equity -- Staff recommends that the Commission adopt a 9.2 percent return on equity
("ROE") for the Applicant. Staffs estimated ROE for the Applicant is based on cost of equity
estimates for the sample companies ranging from 9.7 percent for the discounted cash flow
method ("DCF") to 10.2 percent for the capital asset pricing model ("CAPM"). Staffs ROE
recommendation includes a 0.8 percent downward adjustment to reflect a lower financial risk in
the Applicant's capital structure compared to that of the sample companies.

Overall Rate of Return - Staff recommends that the Commission adopt an overall rate of return
("ROR") of 8.7 percent.

Mr. Bourassa's Testimony .- The Commission should reject the Company's proposed 11.4
percent ROE for the following reasons:

1. Mr. Bourassa's DCF estimates rely exclusively on analysts forecasts. In
addition. Mr. Bourassa's DCF constant growth analysis does not include
dividend growth.
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4

1.

2 Q-

A.

1 INTRODUCTION

3

4

Please state your name, occupation, and business address.

My name is Juan C. Manrique. I am a Public Utilities Analyst employed by the Arizona

Corporation Commission ("ACC" or "Commission") in the Utilities Division ("Staff").

My business address is 1200 West Washington Street, Phoenix, Arizona 85007.5

6 r

7 Q,

8

9

10

Briefly describe your responsibilities as a Public Utilities Analyst.

In my position as a Public Utilities Analyst, I perform studies to estimate the cost of

capital component in rate filings to determine the overall revenue requirement and analyze

requests for financing authorizations.

11

12 Q-

13

14

15

16

Please describe your educational background and professional experience.

I graduated from Arizona State University and received a Bachelor of Science degree in

Finance. My course of studies included courses in corporate and international finance,

investments, accounting, statistics, and economics. began employment as a Staff Public

Utilities Analyst in October 2008. My professional experience includes two years as a

Loan Officer with a homebuilder and as an Associate for an Investor Relations Finn.17

18

Q- What is the scope of your testimony in this case?19

20 A.

21

22

My testimony provides Staff's recommended capital structure, return on equity ("ROE")

and overall rate of return ("ROR") for establishing the revenue requirements for Litchfield

or "Applicant") pending water division and

23

Park Service Company's ("LPSCO"

wastewater division rate applications.

24

A.

A.
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1 Q-

2 A.

3

4

Please provide a brief description of LPSCO.

LPSCO is an Arizona Corporation that is engaged in the business of providing public

water and wastewater utility service in cities of Litchfield Park, Avondale, Goodyear and

unincorporated areas of Maricopa County, Arizona.

5

6 Q-

7 A.

8

9

10

11

12

Please provide a brief description of LPSCO and its relation to affiliates.

LPSCO is owned by Algonquin Water Resources of America, Inc. ("AWRA"). AWRA is

an indirect wholly owned subsidiary of Algonquin Power Income Fund which is publicly

traded on the Toronto Stock Exchange. LPSCO is a sister company to other Public service

corporations regulated by the Commission including: Bella Vista Water Company, Black

Mountain Sewer Corporation, Northern Sunrise Water Company, Southern Sunrise Water

Company, Rio Rico Utilities, Inc, and Gold Canyon Sewer Company.

13

14 Q.

15

16

17

18

Please explain the relevance of using six water companies as a proxy for the

wastewater division of LPSCO. ,

While the provision of wastewater service is different from the provision of water service,

water and wastewater utilities are subject to similar risk factors and regulatory oversight.

Therefore, the sample water companies are an appropriate proxy for the wastewater

division of LPSCO.19

20

21 Summary of Testimony and Recommendations

22 Q- Briefly summarize how Staff's cost of capital testimony is organized.

23 A.

24

25

26

A.

Staff's cost of capital testimony is presented in ten sections. Section I is this introduction.

Section II discusses the concept of weighted average cost of capital ("WACC"). Section

III presents the concept of capital Structure and presents Staffs recommended capital

structure for LPSCO in this proceeding. Section IV discusses the concepts of return on

0
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1

2

3

4

equity ("ROE") and risk. Section V presents the methods employed by Staff to estimate

LPSCO's ROE. Section VI presents the findings of Staffs ROE analysis. Section VII

presents Staff's final cost of equity estimates for LPSCO. Section VIII presents Staff" s

ROR recommendation. Section IX presents Staffs comments on the Direct Testimony of

the Applicant's witness, Mr. Thomas J. Bourassa. Finally, Section X presents the

conclusions.

Q,

5

6

7

8

9

10

11

A.

Have you prepared any exhibits to accompany your testimony"

Yes. I prepared eight schedules (JCM-1 to JCM-9) that support Staffs cost of capital

analysis.

Q- What is Staffs recommended rate of return for LPSCO?12

13

14

15

16

A.

17

18

Staff recommends an 8.7 percent overall ROR as shown in Schedule JCM-1. Staffs ROR

recommendation is based on cost of equity estimates for LPSCO that range from 9.7

percent using the discounted cash flow method ("DCF") to 10.2 percent using the capital

asset pricing model ("CAPM"). Staffs ROR recommendation reflects a 0.8 percent

downward adjustment to the estimated ROE to account for a lower financial risk in the

Applicant's capital structure compared to that of the sample companies

19

20

21

22

23

24

25

LPSCO 's Proposed Overall Rate of Return

Q, Briefly summarize LPSCO's proposed capital structure, cost of debt, return on

equity and overall rate of return for this proceeding.

Table 1 summarizes the Applicant's proposed capital structure, cost of debt, return on

equity and overall rate of return in this proceeding:

A.

1
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l Table 1

Weight Cost
Weighted
Cost

Long-term Debt 17.5% 6.39% 1.1%

Common Equity
Cost of Capital/ROR

82.5% 12.5% 10.3%
11.4%

2

3

4

LPSCO is proposing an overall rate of return of 11.4 percent.

THE WEIGHTED AVERAGE COST OF CAPITAL

Briefly explain the cost of capital concept.

A. The cost of capital is the opportunity cost of choosing one investment over others with

equivalent risk. In other words, die cost of capital is the return that stakeholders expect

for investing their financial resources in a determined business venture over another

business venture.

Q- What is the overall cost of capital?

5

6

7

8

9

10

11

12

13

14

A.

15

16

The cost of  capital to a company issuing a variety of  securities (i.e., stock and

indebtedness) is an average of the cost rates on all issued securities adjusted to reflect the

relative amounts for each security in the company's entire capital structure. Thus, the

overall cost of capital is the weighted average cost of capital ("WACC").

r

Q- How is the WACC calculated?

17

18

19

20

21

A. The WACC is calculated by adding the weighted expected returns of a arm's securities.

The WACC formula is:

ml
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Equation 1.
1

2 n

WACC

In this equation, Wt is the weight given to the it security (the proportion of the lm security

relative to the portfolio) and r,~ is the expected return on the i'h security.

Q- Can you provide an example demonstrating application of Equation 1?

Yes. For this example, assume that an entity has a capital structure composed of 60

percent debt and 40 percent equity. Also, assume that the embedded cost of debt is 6.0

percent and the expected return on equity, i.e. the cost of equity, is 10.5 percent.

Calculation of the WACC is as follows:

WACC = (60% * 6.0%) + (40% * 10.5%)

WACC = 3.60% + 4.20%

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

WACC = 7.80%

The weighted average cost of capital in this example is 7.80 percent. The entity in this

example would need to earn an overall rate of return of 7.80 percent to cover its cost of

capital.

22

A.

i

0

r



Component %

Capital Leases $20,000 ($20,000/$200,000) 10.0%

Long-Term Debt $85,000 ($85,000/$200,000) 42.5%

Preferred Stock $15,000 ($15,000/$200,000) 7.5%

Common Stock $80,000 ($80,000/$200,000) 40.0%

Total $200,000 100%

Direct Testimony of Juan C. Manrique
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1

2

`III. CAPITAL STRUCTURE

Background

Q,

A. The capital structure of a firm is the relative proportions of each type of security short-

term debt, long-term debt (including capital leases), preferred stock and common stock

that are used to finance the firm's assets.

Please explain the capital structure concept.3

4

5

6

7

8

9

10

11

12

13

Q-

A.

How is the capital structure expressed"

The capital structure of a company is expressed as the percentage of each component of

the capital structure (capital leases, short-tenn debt, long-term debt, preferred stock and

common stock) relative to the entire capital structure.

14

15

16

17

As an example, the capital structure for an entity that is financed by $20,000 of capital

leases, $85,000 of long-tenn debt, $15,000 of preferred stock and $80,000 of common

stock is shown in Table 2.

Table 2

18

l

r

J
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1

2

3

4

The capital structure in this example is composed of '0.0 percent short-term debt, 10.0

percent capital leases, 42.5 percent long-term debt, 7.5 percent preferred stock and 40.0

percent common stock,

LPSCO 's Capital Structure

Q, What capital structure does LPSCO propose?

A. The Applicant proposes a capital structure composed of 17.5 percent debt and .82.5 percent

common equity.

Q- How does LPSCO's capital structure compare to capital structures of publicly

traded water utilities?

The Applicant's capital structure is composed of 17.2 percent debt and 82.8 percent

equity. Schedule JCM-4 shows the capital structures of six publicly traded water

companies ("sample water companies") as of March 2009. The average capital structure

for the sample water utilities is comprised of approximately 50.8 percent debt and 49.2

percent equity.

Staffs Capital Structure

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Q, What is Staff's recommended capital structure for LPSCO?

A. Staff recommends a capital structure composed of 17.2 percent debt and 82.8 percent

equity.21

22

23

24

25

26

Q- Please explain the reason for the difference between Staff's capital structure and that

of the Applicant.

Staff used the most recent capital structure submitted by LPSCO on October 14: 2009 .

A.

A.

4

it
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1 .Iv.

2

3 Q-

4

5

6

7

8

RETURN ON EQUITY

Background

Please define the term "cost of equity capital".

The cost of equity is the rate of return that investors expect to earn on their investment in a

business entity given its risk. In other words, the cost of equity to the entity is the

investors' expected rate of return on other investments of similar risk. As investors have a

wide selection of stocks to choose from, they will choose stocks with similar risks but

higher returns. Therefore, the market determines the entity's cost of equity.

9

10 Q.

11 A.

12

13

14

Is there a correlation between interest rates and the cost of equity?

Yes. The cost of equity tends to move in the same direction as interest rates. This

relationship is part of the CAPM formula. The CAPM is a market based model employed

by Staff for estimating the cost of equity. The CAPM is further discussed in Section V of

this testimony.

15

16 Q,

A.17

18

19

What has been the general trend of interest rates in recent years"

A chronological chart of interest rates is a good tool to show interest rate history and

identify trends. Chart 1 graphs intermediate U.S. treasury rates from September 1999 to

September 2009 .

20

A.

l



Chart 1: Average Yield on 5-, 7-, & 10-Year.Treasuries
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x

Chart 1 shows that intermediate interest rates trended downward from 2000 to mid-2003

then timed slightly upward until mid-2007 and have trended downward in the past two

years.

Q- What has been the general trend in interest rates longer term?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20 A.

21

22

23

24

U.S. Treasury rates from 1959 to present are shown in Chart 2. The chart shows that

interest rates trended upward through the mid-1980s and have trended downward over the

last 25. years.



Chart 2: History of 5- and 10-Year Treasury Yields
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 Q-

17

18

Do these trends suggest anything 'm terms of cost of equity?

Yes. As previously demonstrated, interest rates and cost of equity tend to move in the

same direction, therefore cost of equity has declined in the past 25 years.

19

20 Q-

21 A.

Do actual returns represent the cost of equity?

No. The cost of equity represents investors' expected returns and not realized returns.

22

A.

Q
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4

1
Q.

2

3

4 A,

5

6

7

8

9

10

Is there any information available that leads to an understanding of the relationship

between the equity returns required for a regulated water utility and those required

in the marketas a whole?

Yes. A comparison of betas, a component of the CAPM discussed in Section V, for the

water utility industry and the market provide insight into this relationship. The average

beta (0.82)l for a water utility is lower than the theoretical average beta for all stocks (l .0).

According to the CAPM formula, the cost of equity capital moves in the same direction as

beta. Since the beta for the water utility industry is lower than the beta for the market, the

implication is that the required return on equity for a regulated water utility is below the

average required return on the market.

11

12 Risk

13 Q-

14

15

16

17

18

Please define risk in relation to cost of capital.

Risk, as it relates to an investment, is the variability or uncertainty of the returns on a

particular security. Investors are risk averse and require a greater potential return to invest

in relatively greater risk opportunities, i.e., investors require compensation for taking on

additional risk. Risk is generally separated into two components. Those components are

market risk (systematic risk) and non-market risk (diversifiable risk or firm-specific risk).

19

20
Q,

21

~22

23

24

What is market risk?

Market risk or systematic risk is the risk of an investment that cannot be reduced through

diversification. Market risk stems from factors that affect all securities such as recessions,

war,  inflation and high interest rates.  Since these factors affect the entire market they

cannot be eliminated through diversification. Market risk does not impact each security to

A.

A.

' See Schedule JCM-6
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1

2

the same degree. The degree to which any security's returns is affected by the market can

be measured using Beta. Beta reflects the business risk and the financial risk of a security.

3

4 Q-

5 A.

6

7

8

Please define business risk.

Business risk is the fluctuation of earnings inherent in a firm's operations and environment

such as competition and adverse economic conditions that may impair its ability to

provide returns on investment. Companies in the same or similar line of business tend to

experience the same fluctuations in business cycles.

9

10

11

Q,

A.

12

13

Please define financial risk.

Financial risk is the fluctuation of earnings inherent in using debt financing by a firm that

may impair its ability to provide adequate return. The more a company uses debt

financing, the more the company becomes exposed to financial risk.

14

15 Q- Do bus'mess risk and financial risk affect the cost of equity?

16 A. Yes.

17

18 Q- Is a firm subject to any other risk?

19 A. Yes .

20

21

22

Firms are also subject to unsystematic or firm-Specific risk. Examples of

unsystematic risk include losses caused by labor problems, nationalization of assets, loss

of a big client or weather conditions. Investors can eliminate firm-specific risk by holding

a diverse portfolio, thus, it is not of concern to diversified investors.

23
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1
Q,

2

3

4

5

6

7

8

9

How does LPS CO's financial risk compare to the sample water companies' financial

risk from the perspective of an investor?

From an investor's perspective LPSCO's capital structure is less risky than the sample

water companies. Schedule JCM-4 shows the capital structures of the six publicly traded

water companies ("sample water companies") as of March 2009, as well as LPS CO's

actual capital structure. As of March 2009,the sample water utilities were capitalized

with approximately 50.8 percent debt and 49.2 percent equity, while LPS CO's actual

capital structure consists of approximately 17.2 percent debt and 82.8 percent equity.

Thus, LPSCO's shareholders bear less financial risk than the shareholders of the sample

10 companies.

11

12 Q.

13

Is firm-specific risk rneasured by beta?

No. Firm-specific risk is not measured by beta.

14

15 Q-

16 A .

Is the cost of equity affected by firm-specific risk?

No. Since firm-specific risk can be eliminated dirough diversification, it does not affect

the cost of equity.17

18

19 Q.

20 A.

21

22

23

Can investors expect additional returns for firm-specific risk?

No. Investors who hold diversified portfolios can eliminate firm-specific risk, and

consequently do not require any additional return. Since investors who choose to be less

than fully diversified must compete in the market with fully diversified investors, the

former cannot expect to be compensated for unique risk.

24

A.

A.

4
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1 'V. ESTIMATING THE cosT OF EQUITY

2

3

4

5

6

Introduction

Q, Did Staff directly estimate the cost of equity for LPSCO?

A. No. Since LPSCO is not a publicly traded company, Staff is unable to directly estimate

LPSCO's cost of equity due to the unavailability of financial information. Instead, Staff

uses an average of a representative sample group to reduce the sample error resulting from

random fluctuations in die market due to the moment in time at which the information is

gathered.

7

8

9

10

11

Q-

A.

12

What companies did Staff select as proxies or comparables for LPSCO?

Staffs sample consists of the following six publicly traded water utilities: American

States Water, California Water, Connecticut Water Services, Middlesex Water, Aqua

America and SJW Corp. These companies were chosen due to their being publicly traded

and receiving die majority of their earnings from regulated operations.

13

14

15

16

17

18

19

20

Q- What models did Staff implement to estimate LPSCO's cost of equity?

Staff used two market-based models to estimate the cost of equity for LPSCO: the DCF

model and the CAPM.

Q-

21

.22

23

A.

A.

Please explain why Staff chose theDCF and CAPM models.

Staff chose to use the DCF and CAPM models because they are widely recognized market

based models and have been used extensively to estimate the cost of equity. An

explanation of the DCF and CAPM models follows.

0
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1

2

3

4

5

6

-Discounted Cash Flow Model Analysis

Q, Please provide a brief summary of the theory upon which the DCF method of

estimating the cost of equity is based.

The DCF method of stock valuation is based on the theory that the value of an investment

is equal to the sum of the future cash flows generated from the aforementioned investment

discounted to the present time. This method uses expected dividends, market price and

dividend growth rate to calculate the cost of capital. Professor Myron Gordon pioneered

the DCF method in the 1960s. The DCF method has become widely used to estimate the

cost of equity for public utilities due to its theoretical merit and its simplicity. Staff used

the financial information for the relevant six sample companies in the DCF model and

averaged the results to determine an estimated cost of equity for the sample companies.

A.

7

8

9

10

13

14

15

16

17

18

19

20

Q-

A.

Does Staff use more than one version of the DCF Model?

Yes. Staff uses two versions of the DCF model: the constant-growth DCF Model and the

multi-stage or non-constant growth DCF. The constant-growth DCF Model assumes that

an entity's dividends will grow indefinitely at the same rate. The multi-stage growth DCF

model assumes the dividend growth rate will change at some point in the future.

21

The Constant-Growth DCF

Q. What is the mathematical formula used in Staff's constant~growth DCF analysis?

A. The constant-growth DCF formula used in Staffs analysis is:
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Equation 2 1

K . . .D1+8
1-2,

where : K

D 1

18,
g

the cost of equity

the expected annual dividend

the current stock price

die expected infinite annual growth rate of dividends

1

2

3

4

5

6

Equation 2 assumes that the entity has a constant earnings retention rate and that its

earnings are expected to grow at a constant rate. According to Equation 2, a stock with a

current market price of $10 per share, an expected annual dividend of $0.45 per share and

an expected dividend growth rate of 3.0 percent per year has a cost of equity to the entity

of 7.5 percent reflected by the sum of the dividend yield ($0.45/ $10 = 4.5 percent) and the

3.0 percent annual dividend growth rate.

Q. How did Staff calculate the dividend yield component (D1/P0) of the constant-growth

DCF formula?

7

8

9

10

11

12

13

14

A. Staff calculated the yield component of the DCF formula by dividing the expected annual

dividends (Di) by the spot stock price (Po) after the close of the market August 26, 2009,

as reported byMSN Money.

2 Value Line Summary & Index. 08~26-09

l

i
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1
'Q_

2

3 A.

4

5

6

7

8

Why did Staff use the September 30, 2009, spot price rather than a historical average

stock price to calculate the dividend yield component of the DCF formula?

Current, rather than historic, market stock price is used in order to be consistent with

finance theory, i.e., the efficient market hypothesis. The efficient market hypothesis

asserts that the current stock price reflects all available information on a stock including

investors' expectations of future returns. Use of a historical average of stock prices

illogically discounts the most recent information in favor of less recent information. The

latter is stale and is representative of underlying conditions that may have changed.

9

10 Q-

11

12 A.

13

14 gamings-per-share ("EPS")4

15

How did Staff estimate ~the dividend growth (g) component of the constant-growth

DCF model represented by Equation2?

The dividend growth component used by Staff is determined by the average of six

different estimation methods as shown in Schedule JCM-8. Staff calculated historical and

projected growth eStimates on dividend-per-share ("DPS")3,

and sustainable growth bases.

16

17 Q-

18

19

20

21

Why did Staff examine EPS growth to estimate the dividend growth component of

the constant-growth DCF model?

Historic and projected EPS growth are used because dividends are related to earnings.

Dividend distributions may exceed earnings in the short run but cannot continue

indefinitely. In the long term, dividend distributions are dependent on earnings.

22

23 Q. How did Staff estimate historical DPS growth?

24

25

Staff estimated historical DPS growth by calculating the average rate of growth in DPS of

the sample water companies from 1998 to 2008. The results of that calculation are shown

A.

A.

3 Derived lion information provided by Value Line
4Derived from information provided by Value Line
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1

2

in Schedule JCM-5. Staff calculated an average historical DPS growth rate of 3.1 percent

for the sample water utilities for the aforementioned period. /

Q- How did Staff estimate the projected DPS growth?

Staff calculated an average of the projected DPS growth rates for the sample water utilities

from Value Line. The average projected DPS growth rate is 4.3 percent as shown in

Schedule JCM-5 .

Q-

3

4

5

6

7

8

9

10

11

A.

How did Staff calculate the historical EPS growth rate?

Staff estimated historical EPS growth by calculating the average rate of growth in EPS of

the sample water companies from 1998 to 2008 Staff calculated an average historical

EPS growth rate of 3.4 percent for the sample water utilities for the aforementioned period

as shown in Schedule JCM-5.

Q~

A.

How did Staff estimate the projected EPS growth?

Staff calculated an average of the prob acted EPS growth rates for the sample water utilities

from Value Line. The average projected EPS growth rate is 9.7 percent as shown in

Schedule JCM-5:

12

13

14

15

16

17

18

19

20

21

Q- How does Staff calculate its historical and projected sustainable growth rates?

Historical and projected sustainable growth rates are calculated by adding their respective

retention growth rate terms (br) to their respective stock financing growth rate terms (vs)

as shown in Schedule JCM-6.

22

23

24

A.

A.
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1 ~Q_

2 A.

3

4

5

What is retention growth?

Retention growth is the growth in dividends due to the retention of earnings. The

retention growth concept is based on die theory that dividend growth cannot be achieved

unless the company retains and reinvests some of its earnings. The retention growth is

used in Staffs calculation of sustainable growth shown in Schedule JCM-6.

6

7 Q- What is the formula for the retention growth rate?

8 A.

9

The .retention growth rate is the product of the retention ratio and the book/accounting

return on equity. The retention growth rate formula is:

10

Equation 3 :

Retention Growth Rate = Br

where b

r

the retention ratio (1 - dividend payout ratio)

the accounting/book return on common equity

11

12 Q- How did Staff calculate the average historical retention growth rate (br) for the

13

14

15

16

sample water utilities?

Staff calculated the historical retention rates by averaging the retention rates for the

sample water companies from 1999 to 2008. The historical average retention (Br) growth

for the sample water utilities is 3.0 percent as shown in Schedule JCM-6.

17

18 Q-

19

20

21

22

A.

A.

How did Staff determine projected retention growth rate (be) for the sample water

utilities?

Staff used the retention growth projections for the sample water utilities for the period

2G12 to 2014 from Value Line. The projected average retention growth rate for the sample

water utilities is 6.0 percent as shown in Schedule JCM-6.
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1 Q, When can retention growth provide a reasonable estimate of future dividend

2

3

4

5

6

7

growth?

The retention growth rate is a reasonable estimate of future dividend growth when the

retention ratio is reasonably constant and the entity's market price to book value ("market-

to-book ratio") is expected to be 1.0. The average retention ratio has been reasonably

constant in recent years. However, the market-to-book ratio for the sample water utilities

is 1.7, notably higher than 1.0, as shown in Schedule JCM-7.

8

9 Q,

10 A.

11

12

13

14

15

16

19

20

21

Is there any Financial implication of a market-to-book ratiogreater than1.0?

Yes. A market-to~book ratio greater than 1.0 implies that investors expect an entity to

earn an accounting/book return on its equity that exceeds its cost of equity. The

relationship between required returns and expected cash flows is readily observed in the

fixed securities market. For example, assume an entity contemplating issuance of bonds

with a face value of $10 million at either 6 percent or 8 percent, and thus, paying annual

interest of $600,000 or $800,000, respectively. Regardless of investors' required return on

similar bonds, investors will be willing to pay more for the bonds if issued at 8 percent

than if the bonds are issued at 6 percent. For example, if the current interest rate required

by investors is 6 percent, then they would bid $10 million for the 6 percent bonds and

more than $10 million for the 8 percent bonds. Similarly, if equity investors require a 9

percent return and expect an entity to earn accounting/book returns of 13 percent, the

market will bid up the price of the entity's stock to provide the required return of 9

22 percent.

17

18

23

A.
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1 Q,

2

3 A.

4

5

How has Staff generally recognized a market-to-book ratio exceeding 1.0 in its cost of

equity analyses in recent years?

Staff has assumed that investors expect the market-to-book ratio to remain greater than

1.0. Given that assumption, Staff has added a stock financing growth rate (vs) term to the

retention ratio (Br) tern to calculate its historical and projected sustainable growth rates.

6

7 Q- Do the historical and projected sustainable growth rates Staff uses to develop its

8 DCF cost of equity in this ease continue to include a stock financing growth rate

9 term?

.10

11

A. Yes.

12 Q-

13 A.

14

i
15

16

17

18

What is stock financing growth?

Stock financing growth is the growth in an entity's dividends due to the sale of stock by

that entity. Stock financing growth is a concept derived by Myron Gordon and discussed

in his book The Cost of Capital to a Public UriIiz;v.5 Stock financing growth is the product

of the fraction of the funds raised from the sale of stock that accrues to existing

shareholders (v) and the faction resulting from dividing the funds raised from the sale of

stock by the existing common equity (s).

19

20 Q-

21 A.

What is the mathematical formula for the stock financing growth rate?

The mathematical formula for stock financing growth is:

s Gordon,Myron J. The Cost of CapitaI to a Public Utility. MSU Public Utilities Studies, Michigan, 1974. pp 31-35.
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4

Equation 4 :

Stock Financing Growth = vs

where v

s

Fraction of the funds raised from the sale of stock that accrues

to existing shareholders

Funds raised from the sale of stock as a traction of the existing

common equity

1

2 Q- How is the variable v presented above calculated"

Variable v is calculated as follows:3 A.

I

4

Equation 5 :

v I
book value

market value

5

6

7

For example, assume that a share of stock has a $30 book value and is selling for $45.

Then, to find the value of v, the formula is applied:

8

v ... I -

9

10 In this example, v is equal to 0.33.

11

12 Q- How is the variable s presented above calculated?

13 Variable s is calculated as follows:

14

15

A.
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J

1 Equation 6:

2

3

Funds raised from the issuance of stock
S =

Total existing common equity before the issuance

4

5

6

For example, assume that an entity has $150 in existing equity, and it sells $30 of stock.

Then, to find the value ors, the formula is applied:

7

s
30

150

8

9 In this example, s is equal to 20.0 percent.

10

11 Q~ What is the vs term when the market-to-book ratio is equal to 1.0?

12

13

14

15

16

17

A market-to-book ratio equal to 1.0 reflects that investors expect an entity to cam a

book/accounting return on their equity investment equal to the cost of equity. When the

market-to-book ratio is equal to 1.0, none of the funds raised from the sale of stock by the

entity accrues to the benefit of existing shareholders, Le., the term v is equal to zero (0.()).

Consequently, the vs term is also equal to zero (G.0). When stock financing growth is

zero, dividend growth depends solely on the Br term.

18

19 Q- What is the effect of the vs term when the market-to-book ratio is greater than 1.09

20 A.

21

22

23

24

A.

A market-to-book ratio greater than 1.0 reflects that investors expect an entity to cam a

book/accounting return on their equity investment greater than the cost of equity.

Equation 5 shows that when the market-to-book ratio is greater than 1.0 the v term is also

greater than zero. The excess by which new shares are issued and sold over book value

per share of outstanding stock is a contribution that accrues to existing stockholders in the

4
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1

2

3

form of a higher book value. The resulting higher book value leads to higher expected

earnings and dividends. Continued growth from the vs term is dependent upon the

continued issuance and sale of additional shares at a price that exceeds book value per

4 share,

5

6 Q-

7 A.

What vs estimate did Staff calculate from its analysis of the sample water utilities?

Staff estimated an average stock financing growth of 2.0 percent for the sample water

utilities as shown in Schedule JCM-6.8

9

10 Q-

11

12

13

14

What would occur if an entity had a market-to-book ratio greater than 1.0 as a result

of investors expecting earnings to exceed the cost of equity capital and the entity

subsequently experienced newly authorized rates equal to its cost of equity capital?

Market pressure on the entity's stock price to reflect the change in future expected cash

flows would cause the market-to~book ratio to move toward 1.0.

15

16 Q.

17

18 A.

19

20

21

.22

23

24

Is inclusion of the vs term necessary if the average market-to-book ratio of the

sample water utilities falls to 1.0 due to authorized ROEs equaling the cost of equity?

No. As discussed above, when the market-to-book ratio is equal to 1.0, none of the funds

raised from the sale of stock by the entity accrues to the benefit of existing shareholders

because the v term equals to zero, and consequently, the vs term also equals zero. When

the market-to-book ratio equals 1.0, dividend growth depends solely on the Br term.

Staffs inclusion of the vs term assumes that the market-to-book ratio continues to exceed

1.0 and that the water utilities will continue to issue and sell stock at prices above book

valuewith the effect of benefitting existing shareholders.

25

A.



Direct Testimony of Juan C. Manrique
Docket Nos. SW-01428A-09-0103 & W-01.427A-09-0-04
Page 25

1 Q-

2

.What are Staff's historical and projected sustainable growth rates"

Staff s estimated historical sustainable growth rate is 5.1 percent based on an analysis of

eamihgs retention for the sample water companies. Staffs projected sustainable growth

rate is 9.0 percent based on retention growth projected by Value Line. Schedule JCM-6

presents Staffs estimates of the sustainable growth rate.

Q.

A.

What is Staffs expected infinite annual growth rate in dividends?

Staffs expected infinite annual growth rate in dividends is 5.8 percent which is the

average of historical and projected dividends per share ("DPS"), earnings per share

("EPS"), and sustainable growth estimates. Staffs calculation of the expected infinite

annual growth rate in dividends is shown in Schedule JCM-8.

Q~ What is Staff's constant-growth DCF estimate for the sample utilities?

Staffs constant-growth DCF estimate is 9.3 percent as shown in Schedule JCM-3.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

The Multi-Stage DCF

Q. Why did Staff implement the multi-stage DCF model to estimate LPS CO's cost of

equity?

Staff generally uses the multi-stage DCF model to consider the assumption that dividends

may not grow at a constant rate. The multi-stage DCF uses two stages of growth. The

first stage is four years followed by the second constant growth stage.

23

24

Q- What is the mathematical formula for the multi-stage DCF?

The multi-stage DCF formula is shown in the following equation:

A.

A.

A.

A.

(

r
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4

Equation 7 :
In

/3>

n

+
I-I

D,
(1+ K)'

D(1+8,,>
K-gn 1+K)l

Where : 1%
U.

K

n

D r

8"

current stock price

dividends expected during stage 1

cost of equity

years of non constant growth

dividend expected in year n

constant rate of growth expected alter year n

1

2

3

4

Q- What steps did Staff take to implement its multi-stage DCF cost of equity model"

First, Staff projected future dividends for each of the sample water utilities using near-

term and long-term growth rates. Second, Staff calculated the rate (cost of equity) which

equates the present value of the forecasted dividends to the current stock price for each of

the sample water utilities. Lastly, Staff calculated an average of the individual sample

company cost of equity estimates.

Q~

5

6

7

8

9

10

11

12

13

A.

A.

How did Staff calculate near-term (stage-1) growth?

The stage-1 growth rate is based on Value Lines 's projected dividends for the next twelve

months, when available, and on the average dividend growth rate (5.8 percent) calculated

in Staffs constant DCF analysis for the remainder of the stage.

2

I

I
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1

2

3

4

5

6

'Q_
How did Staff estimate long-term (stage-2) growth?

Staff calculated the stage~2 growth rate using the arithmetic mean rate of growth in GDP

from 1929 to 2008.6 Using theGDP growth rate assumes that the water utility industry is

expected to grow at due same rate as the overall economy.

Q,

A.

What is the historical GDP growth rate that Staff used to estimate stage-2 growth?

Staff used 6.7 percent to estimate the stage-2 growth rate.

Q,

A.

What is Staffs multi-stage DCF estimate for the sample utilities?

Staffs multi-stage DCF estimate is 10.1 percent as shown in Schedule JCM-3 .

Q-

7

8

9

10

11

12

13

14

15

16

A.

What is Staff's overall DCF estimate for the sample utilities?

Staff' s overall DCF estimate is 9.7 percent. Staff calculated the overall DCF estimate by

averaging the constant growth DCF (9.3%) and multi-stage DCF (10.1%) estimates as

shown in Schedule JCM-3 .

17

18

19

20

21

22

23

24

Capital Asset Pricing Model

Q, Please describe the CAPM.

A. The CAPM is used to determine the prices of securities in a competitive market. The

CAPM model describes the relationship between a security's investment risk and its

market rate of return. Under the CAPM an investor requires the expected return of a

security to equal the rate on a risk-free security plus a risk premium. If the investor's

expected return does not meet or beat the required return, the investment is not

economically justified. The model also assumes that investors will sufficiently diversify

A.

6 www.bea.doc.gov

o
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1

2

3

their investments to eliminate any non-systematic or unique risk.7 Ki 1990, Professors

Harry Markowitz, William Sharpe, and Merton Miller earned the Nobel Prize in

Economic Sciences for their contribution to the development of the CAPM.

4

5 Q. Did Staff use the same sample water utilities in its CAPM and DCF cost of equity

6

7

8

estimation analyses?

Yes. Staffs CAPM cost of equity estimation analysis uses the same sample water

companies as its DCF cost of equity estimation analysis.

9

10 Q,

A.

What is the mathematical formula for the CAPM?

11 The mathematical formula for the CAPM is:

12

Equation 8 :

K = R/+,8(Rm -Rf)

where : Rf

Rm

3
Rm 'Rf

K

risk free rate

return on market

beta

market risk premium

expected return

13

14

15

16

The equation shows that the expected return (K) on a risky asset is equal to the risk-free

interest rate (Rf) plus the product of the market risk premium ("Rp") (Rm .- Rf) multiplied

by beta (8) where beta represents the riskiness of the investment relative to the market.

17

A.

7 The CAPM makes the following assumptions: 1) single holding period, 2) perfect and competitive securities
market, 3) no transaction costs, 4) no restrictions on short selling or borrowing, 5) the existence of a risk-free rate,
and 6) homogeneous expectations.
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n

1
Q,

2 A.

What is the risk free rate?

The risk Hee rate is the rate of return of an investment with zero risk.

3

4 Q- How does Staff estimate the risk-free rate of interest in its historical market risk

5 premium CAPM method?

6 A.

7

8

9

10

Staff uses two calculations for estimates of the risk-free rate of interest. Staff uses the

average of three (five-, seven-, and ten-year) intermediate-term U.S. Treasury securities'

spot rates for its historical market risk premium CAPM cost of equity estimation, and the

30-year U.S. Treasury bond spot rate for its current market risk premium CAPM cost of

equity estimation. U.S. Treasuries are largely verifiable and readily available.

12 Q-

13 A.

14

15

16

17

What does beta measure?

Beta measures the volatility, or systematic risk, of a security relative to the market. Since

systematic risk cannot be diversified away, it is the only risk that is relevant when

estimating a security's required return Using a baseline market beta of 1.0, a security

with a beta less than 1.0 will be less volatile than the market. A security with a beta

heater than 1.0 will be more volatile than the market.

18

19 Q, How did Staff estimate LPS CO's beta?

20

21

22

23

Staff used the average of the Value Line betas for the sample water utilities as a proxy for

LPSCO's beta. Schedule JCM-7 shows the Value Line betas for each of the sample water

utilities. The 0.82 averagebeta for the sample water utilities is Staffs estimated beta for

LPSCO. A security with a 0.82 beta has less volatility than the market.

24

A.
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1
'Q_

A.2

3

Please describe expected market risk premium (Rm- Rf)?

The expected market risk premium is the expected return on the market above the riskiree

rate. Simplified, it is the return an investor expects as compensation for market risk.

4

5

6

Q, What did Staff use for the market risk premium?

7

Staff uses two calculations for the market risk premium: 1) an historical market risk

premium and 2) a current market risk premium.

8

9 Q- How did Staff calculate an estimate for the historical market risk premium?

10

11

12

13

14

15

Staff uses the intermediate-term government bond income returns published in the

Ibbotson Associates' Stocks, Bonds, Bills, and Inflation 2008 Yearbook to calculate the

historical market risk premium. Ibbotson Associates calculates the historical risk

premium by averaging the historical arithmetic differences between the S&P 500 and the

intermediate-term government bond income returns for the period 1926-2008. Staffs

historical market risk premium estimate is 6.9 percent as shown in Schedule JCM-3 .

16

17 Q- How did Staff calculate an estimate for the current market risk premium"

18 A.

19

20

21

22

23

Staff solves equation 8 above to arrive at a market risk premium using a DCF derived

expected return (K) of 13.68 (2.1 + 11.588) percent using the expected dividend yield (2.1

percent over the next twelve months) and the annual per share growth rate (11 .58 percent)

that Value Line projects for all dividend-paying stocks under its reviews along with the

current long-terrn risk-free rate (30-year Treasury note at 4.03 percent) and the market's

average beta of 1 .0. Staff calculated the current market risk premium as 9.65.10

24

A.

A.

8 The three to five year price appreciation is 55%. 1.5505 - 1
9 October 2, 2009 issue date.
'0 13.68% = 4.03% + (0 (9.65%)

11.58%



Direct Testimony of Juan C. Manrique
Docket Nos. SW-01428A-09-0103 & W-01427A-09-0104
Page 31

1
"Q,

2

3

4

A.

How are the historical market risk premium and current market risk premium

estimates used?

Each is used to calculate a CAPM cost of equity estimate, i.e., Staff calculated an

historical market risk premium CAPM cost of equity estimate and a current market risk

premiumCAPM cost of equity estimate.

Q~ What is the result of Staffs historical market risk premium CAPM and current

market risk premium cost of equity estimations for the sample utilities?

Staff"s cost of equity estimates are 8.5 percent using the historical market risk premium

CAPM and 11.9 using the current market risk premium CAPM.

Q- What is Staff's overall CAPM estimate for the sample utilities?

Staffs overall CAPM cost of equity estimate is 10.2 percent which is the average of the

historical market risk premium CAPM (8.5 percent) and the current market risk premium

CAPM (11 .9 percent) estimates as shown in Schedule JCM-3 .

VI.

Q-

SUMMARY OF STAFF'S COST OF EQUITY ANALYSIS

What is the result of Staffs constant-growth DCF analysis to estimate of the cost of

equity to the sample water utilities?

Schedule JCM-3 shows the result of Staffs constant-growth DCF analysis. The result of

Staffs constant-growth DCF analysis is as follows:

k 3.5% + 5.8%

5

6

7

8

9

10

Ii
12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

A.

A.

k 9.3 ° /o
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4

1 Staffs constant~growth DCF estimate of the cost of equity to the sample water utilities is

9.3 percent.2

3

4

5

6

Q,

A.

7

What is the result of Staflf's multi-stage DCF analysis to estimate of the cost of equity

for the sample utilities?

Schedule JCM-9 shows the result of Staffs multi-stage DCF analysis. The .result of

Staff's multi-stage DCF analysis is:

Company Equity Cost
Estimate (k)

American States Water
California Water
Aqua America
Connecticut Water
Middlesex Water
SJW Corp

9.4%
9.7%
9.8%
10.8%
11.5%
9.6%

8

9

10

11

12

13

14

15

16

17

18 Average 10.1%

Staffs multi-stage DCF estimate of the cost of equity for the sample water utilities is 10.1

percent.

Q- What is Staff's overall DCF estimate of the cost of equity for the sample utilities?

19

20

21

22

23

24

25

26

27

A. Staff's overall DCF estimate of the cost of equity for the sample utilities is 9.7 percent.

Staffs overall DCF estimate was calculated by averaging Staffs constant growth DCF

and Staffs multi-stage DCF estimates as shown in Schedule JCM-3 .
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1

2

3

4

A.

What is the result of Staff's historical market risk premium CAPM analysis to

estimate of the cost of equity for the sample utilities?

Schedule JCM-3 shows the result of Staffs CAPM analysis using the historical risk

premium estimate. The result is as follows:

k 2.9% + 0.82*6.9%

k 8.5%

5

6

7

8

9

10

11

Staffs CAPM estimate (using the historical market risk premium) of the cost of equity to

the sample water utilities is 8.5 percent.

Q-

A.

What is the result of Staffs current market risk premium CAPM analysis to

estimate the cost of equity for the sample utilities?

Schedule JCM-3 shows the result of Staffs CAPM Analysis using the current market risk

premium estimate. The result is:

k 4.0% + 0.82*9.6%

12

13

14

15

16

17

18

19

20

k l1.9%

Staffs CAPM estimate (using the current market risk premium) of the cost of equity to the

sample water utilities is 11.9 percent.

21

22

23

24

25

26

Q- What is Staff's overall CAPM estimate of the cost of equity for the sample utilities?

Staffs overall CAPM estimate for the sample utilities is 10.2 percent. Staff's overall

CAPM estimate is the average of the historical market risk premium CAPM (8.5 percent)

and the current market risk premium CAPM (11.9 percent) estimates as shown in

Schedule JCM-3 .

A.
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1
Q,

2

3

4

A.

Please summarize the results of Staff's cost of equity analysis for the sample utilities.

The following table shows the results of Staffs cost of equity analysis:

Table 2

Estimate
9.7%
10.2%

Method
Average DCF Estimate
Average CAPM Estimate
Overall Average 10.0%

5

6 Staffs average estimate of the cost of equity to the sample water utilities is 10.0 percent.

7

8

9

10

VII.

Q.

A.

11

12

13

14

.FINAL COST OF EQUITY ESTIMATES FOR LPSCO

Please compare LPS CO's capital structure to that of the six sample water companies.

The average capital structure for the sample water utilities is composed of 49.2 percent

equity and 50.8 percent debt, as shown in Staff Schedule JCM-4. LPS CO's actual capital

structure is composed of 82.8 percent equity and 17.2 percent debt. In this case, since

LPS CO's capital structure is less leveraged than that of the averagesample water utilities'

capital structure, its stockholders bear less financial risk than the sample water utilities.

Accordingly, LPSCO's cost of equity is lower than the sample water utilities.

Q.

15

16

17

18

19

20

21

22

A.

23

What method does Staff use to calculate the effect on the cost of equity capital of the

different financial risks posedby LPSCO versus the sample companies?

Staff uses the methodology developed by Professor Robert Hamada of the University of

Chicago, which incorporates capital structure theory with the CAPM, to estimate the

effect of LPS CO's capital structure on its cost of equity. Staff calculated a financial risk

adjustment for LPSCO of negative 80 basis points (0.8 percent) based on the Company's

actual capital structure of 82.8 percent equity and 17.2 percent debt in order to reflect the

I
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4

1

2

3

Company's actual financial risk. LPS CO's cost of equity adjusted for financial risk (9.2

percent) can be determined by subtracting this 0.8 percent financial risk adjustment from

Staff" s average estimate of the cost of equity to the sample water utilities (10.0 percent).

4

5

6

7

8

9

10

11

12

13

14

Q. Does Staffs 80 basis point downward financial risk adjustment to the cost of equity

reflect the full downward measure to the cost of equity due to difference in financial

risk in LPSCO's capital structure compared to the sample water utilities?

No. Staff calculated its recommended 80 basis point downward financial risk adjustment

assuming that the sample companies had a capital structure comprised of 60 percent equity

and 40 percent debt instead of the actual average capital structure for the sample

companies and assuming that the Company's capital structure is composed of 82.8 percent

equity and 17.2 percent debt. The calculated downward financial risk adjustment would

have been greater than 80 basis points if measured using 82.8 percent equity for the

Company's capital structure and the sample companies' actual average equity of 49.2

percent. Staff measured the financial risk adjustment assuming the 60 percent equity for

the sample companies to recognize that a capital structure composed of 60 percent equity

and 40 percent debt is reasonable even though it is less leveraged than that of the sample

companies and to encourage die Company to maintain a healthy capital structure.

Q-

15

16

17

18

19

20

21

22

23

24

25

A.

A.

What is Staff's ROE estimate for LPSCO?.

Staff determined an ROE estimate of 10.0 percent for the Applicant based on cost of

equity estimates for the sample companies ranging from 9.7 percent for the CAPM to 10.2

percent for the DCF. Staff recommends adoption of an 80 basis point downward financial

risk adjustment to 9.2 percent.



Direct Testimony of Juan C. Manrique
Docket Nos. SW-01428A-09-0103 & W-01427A-09-0104
Page 36

1

2 Q-

3

4

`VIII. RATE OF RETURN RECOMMENDATION

What overall rate of return did Staff determine for LPSCO?

Staff determined a 8.7 percent ROR for the Applicant as shown in Schedule JCM~1 and

the following table:

A.

5

6

7

Table 3

Weight Cost
Weighted
Cost

Long~term Debt
Common Equity

17.2%
82.8%

6.4%
9.2%

1.1%
7.6%

Overall ROR §.7%

IX.

8

9

10

11

12

13

14

Q-

15

16

STAFF RESPONSE TO APPLICANT'S COST OF CAPITAL WITNESS MR.

THOMAS J. BOURASSA

Please summarize Mr. Bourassa's analyses and recommendations.

Mr. Bourassa recommends a 12.5 percent ROE based on analyses for single and multi-

stage DCF models, as well as historical and current market risk premium CAPM for the

same sample of water companies selected by Staff Mr. Bourassa also asserts that LPSCO

faces additional risks not captured by the market models, such as regulatory and financial

risk, and he concludes that 12.5 percent ROE presents a reasonable balance resulting from

his analyses. Mr. Bourassa also proposes 11.02 percent for the overall ROR with a capital

structure consisting of 82.5 percent equity and 17.5 percent debt.

17

18

19

A.

Q

I
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1

2

Constant-Growth DCF

Q. ~Does Staff have any comments on Mr. Bourassa's sole reliance on analysts' forecasts

3

4 A. Yes. Sole use of

5

6

7

8

to estimate DPS growth in his constant growth DCF estimates?

Generally, analysts' forecasts are known to be overly optimistic.

analysts' forecasts to calculate the growth in dividends (g), causes inflated growth, and

consequently, inflated cost of equity estimates. Also, relying only on analysts' forecasts

of earnings growth to forecast DPS is inappropriate because it assumes that investors do

not look at other relevant information such as past dividend and earnings growth.

9

10 Q-

11

12

13 A.

14

15

16

Does Staff have any comments on the study cited by Mr. Bourassa, conducted by

David A. Gordon, Myron J. Gordon and Lawrence I. Gould" that he asserts support

exclusive use of analysts' forecasts in the DCF model?

Yes. The article cited by Mr. Bourassa does not conclude that investors ignore past

growth when pricing stocks, Instead, the article describes more generally that methods

exclusively using analysts' forecasts are "popular or attractive models" but does not

support the conclusion that these forecasts should be used alone.

17

18 Q- Does Professor Gordon recommend relying exclusively on analysts' forecasts as the

19 measure of growth in the DCF model?

20 A.

21

22

No. Subsequent to the study cited by MI. Bourassa,12 Professor Gordon provided the

keynote address at the 30'*' Financial Forum of the Society of Utility and Regulatory

Financial Analysts, in which he stated: ,

23

11 Gordon, David A., Myron J. Gordon, Lawrence I. Gould. "Choice Among Methods of Estimating Share Yield."
The Journal of Portfolio Management. Spring 1989. pp. 50-55. (Bourassa's direct testimony, page 36, footnote.)

12 Ibid.

9
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1
2
3
4
5
6
7
8
9

10

I understand that companies coming before regulatory agencies liked and
advocated the nigh growth rates in security analyst forecasts for arriving
at their cost of equity capital. Instead of rejecting these forecasts, I
understand that FERC and other regulatory agencies have decided to
compromise with them. In particular, in arriving at the cost of equity for
Company X the FERC has decided to arrive at the growth rate in my
dividend growth model by using an average of two growth rates. One is
security analysts forecast of the short-term growth rate. in earnings
provided by IBES or Value Line and the other a more long run and
typically lower fgure such as the past growth in GNP.

11

12

13

14

Such an average can be questioned on various grounds. However, my
judgment is that between the snort-term forecast alone and its average
with the past growth rate in GNP, the latter may be a more reasonable
figure.13 (Emphasis added)

15

16

17

Simply stated, Professor Gordon would temper the typically higher analysts' forecasts

with the typically lower GNP growth rate by averaging the two.

18

19

20

Q. How does Staff respond to Mr. Bourassa's statement, "Logically, in estimating future

growth, financial institutions and analysts have taken into account all relevant

21 historical information on a company as well as other more recent information. To

22

23

24

25

26

27

28

29

the extent that past results provide useful indications of future growth prospects,

analysts' forecasts would already incorporate that information."'? (Bourassa's Direct

Testimony, Page 28, line 2-6)

The appropriate growth rate to use in the DCF formula is the dividend growth rate

expected by investors, not analysts. Therefore, while analysts may have considered

historical measures of growth, it is reasonable to assume that investors rely to some extent

on past growth as well. This calls for consideration of both analysts' forecasts as well as

past growth.

A.

13 Gordon, M, J. Keynote Address at the 30"' Financial Forum of die Society of Utility and Regulatory Financial
Analysts. May 8, 1998. Transparency 3;
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no

1

2

3

4 A.

5

6

7

8

9

Does Staff have any other evidence to support its assertion that exclusive reliance on

analysts' forecasts of earnings growth in the DCF model would result in inflated cost

of equity estimates?

Yes. Experts in the financial community have commented on the optimism in analysts'

forecasts of iiuture earnings.14 A study cited by David Dre ran in his book Contrarian

Investment Strategies: The Next Generation found that Value Line analysts were

optimistic in their forecasts by 9 percent annually, on average for the 1987 .- 1989 period.

Another study conducted by David Drernan found that between 1982 and 1997, analysts

overestimated the growth of earnings of companies in the S&P 500 by 188 percent.

10

11

12

13

14

15

16

Also, Burton Malkiel of Princeton University studied the one-year and five-year earnings

forecasts made by some of the most respected names in the investment business. His

results showed that the five-year estimates of professional analysts, when compared with

actual earnings growth rates, were much worse than the predictions from several naive

forecasting models, such as the long-run rate of growth of national income. In the

following excerpt from Professor Malkiel's book A Random Walk Down Wall Street, he

discusses the results of his study:

17

18

19

20

21

22

23

When confronted with the poor record of their five-year growth estimates,
the security analysts honestly, U" sheepishly, admitted that five years
ahead is really too far in advance to make reliable projections. They
protested that although long-term projections are admittedly important,
they really ought to rejudged on their ability to project earnings changes
one year ahead. Believe it or not, it turned out that their one-year
forecasts were even worse than their five-yearprojections.

24
25
26

The analysts fought back gamely. They complained that it was unfair to
judge their performance on a wide cross section of industries, because
earnings for high-teeh fems and various "cyclical" companies are

xi See Seidel, Jeremy J. Stocks for the Long Run. 2002. McGraw-Hill. New York. p. 100. Dre ran, David.
Contrarian Investment Strateziess T71e Next Generation. 1998. Simon & Schuster. New York. pp. 97-98. Mariel,
Burton G. A Random Walk Down Wall Street. 2003. W.W. Norton & Co. New York. p. 175.
Testimony of Professors Myron J. Gordon and Lawrence I. Gould, consultant to the Trial Staff (Common Carrier
Bureau), FCC Docket 79-63, p. 95.
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1

2

3

4

5

notoriously hard to forecast. "Try us on utilities," one analyst
confidently asserted. At the time they were coNsidered among the most
stable group of companies because of government regulation. So we
tried it and they didn't like it. Even the forecasts for the stable utilities
were far ojfthe mark. 15 (Emphasis added)

6

7 Q~

8

9

10

11

Are investors aware of the problems related to analysts' forecasts?

Yes. In addition to books, there are numerous published articles appearing in The Wall

Street Journal .and other financial publications that cast doubt as to how accurate research

analysts are in their forecasts.'6 Investors, being keenly aware of these inherent biases in

forecasts, will use other methods to assess future growth.

12

13 Q, Should DPS growth be considered in a DCF analysis?

14 A.

15

16

Yes. As previously stated on section V of this testimony, the current market price of a

stock is equal to the present value of all expected future dividends, not future earnings.

Professor Jeremy Siegel from the Wharton School of Finance stated:

17

18

19

20

21

22

23

24

Note that the price of the stock is always equal to the present value fall
future dividends and not the present value of future earnings.. Earnings
not paid to investors can have value only if they are paid as dividends or
ether hash disbursements at a later date. Valuing stock as the present
discounted value of future earnings is man stly wrong and greatly
overstates the value of thefirm. 17

25

26

In other words, investors pay attention to earnings as long aS they are paid as dividends.

27

Earnings can easily be overstated. If investors do not receive dividends or other cash

disbursement at a later date, then such earnings are meaningless.

A.

.15 Malldel, Burton G. A Random Walk Dov lm Wall Street. 2003. W.W. Norton & Co. New York. p, 175
16 See Smith, Randall & Craig, Suzanne. "Big Firms Had Research Ploy: Quiet Payments Among Rivals." The.WalI
Street JournaI. April 30, 2003. Brown, Ken. "Analysts: Still Coming Up Rosy." The Wall Street Journal. January
27, 2003. p. Cl. Karmin, Craig. "Profit Forecasts Become Anybody's Guess." The Wall Street Journal. January
21, 2003. p. Cl. Gasparino, Charles. "Merrill Lynch Investigation Widens." The Wall Street Journal. Apr i l  l l ,
2002. p. C4. Elstein, Aaron. "Earnings Estimates Are All Over the Map." The Wall Street Journal. August 2,
2001. p. Cl. Dre ran, David. "Don't Count on those Earnings Forecasts." Forbes. January 26, 1998. p. 110.
17 Seidel, Jeremy J. Stocks for the Long Run. 2002. McGraw-Hill. New York. P. 93.
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1

2 Q.

3

4 A.

5

6

7

'Multi-Stage DCF

Does Staff have any comments on Mr. Bourassa's sole reliance on forecasted

earnings growth for the near-term ("Stage -1 growth") in his multi-stage DCF?

Yes. As previously discussed, exclusive reliance on forecasted earnings growth for the

near-term (Stage-1 growth) is inappropriate since analysts forecasts of earnings growth are

known to be overly optimistic. Reliance on forecasted earnings growth, to the exclusion

of historic EPS and historical and projected DPS, likely results in inflated cost of equity

8 estimates.

9

10

11 Q-

12

13

14

15 A.

16

17

18

19

Firm-Specwc Risk

What is Staff's response to Mr. Bourassa's contention that the Market data provided

by the sample water utilities does not capture all of the market risk associated with

LPSCO due to Arizona regulatory requirements use of historical test years and

limited out of period adjustment recognition?18

The examples cited by Mr. Bourassa are examples of firm-specific or unique risks.

Existence of firm-specific risk does not necessarily indicate that a company has more total

risk than others as all companies have firm-specific risks. Moreover, as previously

discussed, the market does not compensate investors for firm-specific risk because it can

be eliminated through diversification.

20

is Direct Testimony of Thomas J. Bourassa, LPSCO Sewer Corporation, Docket No. SW-01428A-09-0103 & W-
01427A-09-0104, page 18 lines 16-17
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1 Q-

2

3

4

5

6

7

8

9

10

11

Does Staff have a response to Mr. Bourassa's assertion that LPSCO is not

comparable to the six publicly traded water utilities in the sample group due to a

difference in size?19

The Commission has previously ruled that firm size does not warrant recognition of a risk

premium. In Decision No. 64282, dated December 28, 2001, for Arizona Water, the

Commission stated "We do not agree with the Company's proposal to assign a risk

premium to Arizona Water based on its size relative to other publicly traded water

utilities..." In Decision No. 64727, dated April 17, 2002, for Black Mountain Gas, the

Commission agreed with Staff that "the 'firm size phenomenon' does not exist for

regulated utilities, and that therefore there is no need to adjust for risk for small firm size

in utility rate regulation."

12

13 x . CONCLUSION

14 Q-

15

16

Please summarize Staff's recommendations.

Staff recommends that the Commission adopt a capital structure for LPSCO in this

proceeding composed of 17.2 percent debt and 82.8 percent equity.

17

18

19

20

Staff also recommends that the Commission adopt an 8.7 percent ROR for the Applicant,

based on Staffs cost of equity estimates that range from 9.7 percent to 10.2 percent for the

sample companies and to reflect an 80 basis point downward financial risk adjustment.

21

22 Q- Does this conclude your Direct Testimony?

23 Yes, it does.

A.

A.

A.

19 Direct Testimony of Thomas J. Bourassa, LPSCO Sewer Corporation, Docket No. SW-01428A-09-0103 & W-
01427A-09-0104, page 21 lines 11-13

a n



2- 92 gt- o1-  1-  :

3-
881
3

8 832
1- CD r~
1 - 1* Q

\39
8r*f?
Dv-

£8
v s(007

8 $ 8
N!°Qv~nv@

£ 8
'.n."Ql~n1-®

88
'as
3

. -U)
o

Q

T8 6
vo
'o
`U
C

q)

8m
C
.Q~» -I

==m8s

:»8
: O
2 o
'-' w

o
a> o

3,w >.m

E u 'Lu(

re
...u>o.5u>o<.>3

' :o
ma>
D

.5

8
*B o

: "<s
3 'a"' om o
8 8,
o >.m
Q . ?- ' \ -
o :
E. 8<
>. £`c
8 QSo.*E-8>
E . n E
o w et o o ?

;
o
' 1
am

8.c. o
U)

4

E"
*w*

Q

c
o
4-4

.9

_u
m
o

,g
Q.
o

m
El

_ , g
mav a D .

va- "6_,cu
new
o

° " o
'" .QQ_-.fs 3 'u

O 8--0 'c

"3

C

Q Q
E¢.>"

> . ' é' " °
S <z>

E

o O
m

.2 .c
8 Ia
u
m
.oz

m
Q.

GJ

2 8
e

3 8
En:
<13

Ia

m

8
mr:.:
or:_I

'fsu-'»
E
' I

§
8
gm

8
12.2
as 8'

E .

§ 8

° 8
3 ;
Cpcn

83
go;
38

9
E ;



SW-01428A-09-0103
W-01427-A-09-m04

Schedule JCM-2

Intentionally left blank

4



\ G,¢32a2xllq .
=» :s

a2~e
QSQ 532 5.elm*l~

m° m

ll ll llll ll ll

388
° '¢¢s¢s

..do
ID

x x x+ +

N
o f

N
"4 Q .o  o

5»€5
28,2
215
<.:

' U
N
. z
.Q

i iis
c

8
L:

+ + +

\° 32'?il3z°

m'§88%

'a
'E

E
m
E Ra iv

"E~.8'g 3

u E
11.841

m

38;
"s'vmgo

o U-5_§ °
8 m'c a

A g o

2

.§

u..E-E
Dl.uuJ
£\.1.l.L

an
'8<9 g,"6
Q UI

=§£su. '58823

&33
gm'

4

"?
E
O
"'>

1

cu
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

DOCKET nos. SW-01428A-09-0103 AND
W-01427A-09-0104

The Surrebuttal Testimony of Staff witness Juan C. Enrique addresses the following issues:

Capital Structure - Staff recommends that the Arizona Corporation Commission
("Commission") adopt a capital structure for Litchfield Park Service Company ("LPSCO"or
"Applicant") for this proceeding consisting of 17.2 percent debt and 82.8 percent equity.

Cost of Equity -. Staff recommends that the Commission adopt a 9.2 percent return on equity
("RC)E") for the Applicant. Staffs estimated ROE for the Applicant is based on cost of equity
estimates for the sample companies ranging from 9.8 percent for the discounted cash flow
method ("DCF") to 10.1 percent for the capital asset pricing model ("CAPM"). Staffs ROE
recommendation includes a 0.8 percent downward adjustment to reflect a lower financial risk in
the Applicant's capital structure compared to that of the sample companies.

Overall Rate of Return .--
("ROR") of 8.7 percent.

Staff recommends that the Commission adopt an overall rate of return

Response to the Rebuttal Testimony of Applicant's witness Mr. Thomas J. Bourassa .-- The
Commission should reject the Company's proposals to allow for a firm size adjustment, to
selectively eliminate inputs in Staffs cost of equity estimation with unfavorable outputs resulting
in an imbalance in Staffs cost of equity estimation, and to rely exclusively on analyst's forecasts
for DCF estimates.



Su1Tebuttal Testimony of Juan C. Enrique

Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 1

1 1. INTRODUCTION

2 Q- Please state your name, occupation, and business address.

3

4

5

My name is Juan C. Enrique. I am a Public Utilities Analyst employed by the Arizona

Corporation Commission ("ACC" or "Commission") in the Utilities Division ("Staff").

My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q- Are you the same Juan C. Enrique who filed direct testimony in this case?

8 Yes, I am.

9

10 Q- What is the purpose of your Surrebuttal Testimony in this rate proceeding?

11

12

13

14

15

The purpose of my Surrebuttal Testimony in this rate proceeding is to report on Staff' s

updated cost of capital analysis with its recommendations regarding Litchfield Park

Service Corporation's ("LPSCO" or "Applicant") cost of capital and to respond to the cost

of capital portion of the Rebuttal Testimony of LPS CO's witness Mr. Thomas J. Bourassa

("Mr. Bourassa's Rebuttal").

16

17 Q- Please explain how Staffs Surrebuttal Testimony is organized.

18 Staffs Surrebuttal Testimony is presented in four sections. Section I is this introduction.

19

20

Section II discusses Staff" s updated cost of capital analysis. Section III presents Staff" s

connnents o n  M r . Bourassa's Rebuttal. Lastly, S ec t ion IV p r es ent s Sta ffs

21 recommendations .

22

23

24 Q-

25

11. COST OF EQUITY AND OVERALL RATE OF RETURN

Did Staff update its analysis concerning the Applicant 's cost of equity ("COE") since

it filed its Direct Testimony?

26

A.

A.

A.

A. Yes. Staff updated its analysis to include the most updated data available.



Surrebuttal Testimony of Juan C. Enrique
Docket Nos. SW-01428A-09-0103 and w-01427A-09-0104
Page 2

1 Q- What is Staff's updated COE?

2

3

Staffs updated analysis resulted in no change to its recommended COE. Staff continues

to recommend a COE of 9.2 percent.

4

5 What is Staff recommending for LPS CO's COE?

6

7

8

Staff is recommending a COE of 9.2 percent derived from its updated cost of equity

estimated range from 9.8 percent to 10.1 percent with a downward financial risk

adjustment of 80 basis points (0.8 percent).

9

10 Q- Did Staff update its analysis concerning the Applicant's overall rate of return?

11 Yes.

12

13 What is Staff's updated overall rate of return?

14 Staff' s updated overall rate of return remains 8.7 percent.

15

16 Q- What is Staff recommending for LPS CO's overall rate of return?

17

18

19

Staff is recommending an overall rate of return of 8.7 percent. Staff" s recommendation is

based on a COE of 9.2 percent, a cost of debt at 6.4 percent and a capital structure of 82.8

percent equity and 17.2 percent debt, as shown on Surrebuttal Schedule JCM-1 .

20

A.

A.

A.

A.

A.

Q.



Surrebuttal Testimony of Juan C. Enrique
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 3

1 111. RESPONSE TO THE REBUTTAL TESTIMONY OF THE APPLICANT'S COST OF

2 CAPITAL WITNESS

3 Mr. Bo urassa 's Rebuttal

4 Q~

5

Does Staff have a response to  Mr.  Bourassa's c itat ion that  "[ i]n  Chapter  7 of

Morningstar 's Ibbotson SBBI 2009 Valuation Yearbook, for example, Ibbotson

6

7

repor t s  that  when  betas  are  proper ly  est imated ,  be tas  are  larger  for  smal le r

companies than for larger companies"1'7

8 Yes. It is generally understood that smaller companies tend to have higher betas than

9

10

11

12

13

14

15

16

larger companies due to larger variations in earnings, thus making the smaller companies

more risky. However, the Ibbotson report pertains to a broad spectrum of stocks that are

not specific to the utilities industry. A utility industry specific study to determine

whether the firm size phenomenon exists in the public utility industry concluded that there

is no need to adjust for Timi size in utility rate regulation. Also, much of the higher

variance in small stocks has been attributed to the "January effect" that is expected to have

a larger impact on smaller stocks than larger stocks because smaller stocks are less likely

to be iii the portfolios of tax-exempt institutional investors and pension funds.

17

18 Q.

19

Does Staff agree with M r . Bourassa then that LPSCO should receive a higher cost of

equity estimate because of its smaller s ize through a "small firm r isk premium"3?

20

21

22

No. Company size is a firm-specitic risk which can be eliminated through diversification.

Consequently, fully diversified investors, like LPSCO's Parent Company (Algonquin

Power Income Fund) would not expect additional compensation due to firm size.

23

A.

I Mr. Bourassa's Rebuttal, page 5-6, lines 21-22 and 1-2, respectively.
2 Wong, Annie. "Utility Stocks and the Size Effect: An Empirical Analysis." Journal of the Midwest Finance
Association. 1993. pp. 95-101.
3 Mr. Bourassa's Rebuttal, page 6 line 18

A.



Surrebutta] Testimony of Juan C. Enrique
Docket Nos. SW-01428A-09-0103 and W-01427A-09-0104
Page 4

1 Q-

2

3

4

5

6

What is Staff's response to Mr. Bourassa's criticism of Staff's use of the Hamada

risk adjustment on book value of equity since Professor Hamada developed his

method using market values?4

Staff acknowledges that the Hamada methodology was developed using market values of

equity for estimating a Financial risk adjustment. However, Staff believes that the use of

book values to estimate a financial risk adjustment is prudent and reasonable.

7

8 Q~ cc

9

10

11

12

Please respond to Mr. Bourassa's argument that ...Staff's historical DPS growth

rates produce indicated costs of equity below the cost of debt for 3 of the 6 publicly

traded water utilities in Staff's water proxy group -.- one as low as 3.9 percent."5

Staff uses a balanced approach to cost of equity model which takes into account both high

and low outcomes. Mr. Bourassa suggests that inputs that have outcomes that produce

13 unfavorable results should be selectively eliminated. Such selective exclusions are

14

15

inconsistent with the fundamental concept of Staff" s cost of equity estimation model to

include a balance among inputs.

16

17 Q-

18

19

Does Staff have a response to Mr. Bourassa's assertion that "[i]f investors rely on

analysts growth rate forecasts,  those are the forecasts of  re levance to the

determination of equity costs"6"

20 Yes. Mr. Bourassa makes this assertion as if the only factor investors look at is analysts'

21

22

growth rates. Investors do rely on analysts forecasts as one factor in investment decisions,

however, other factors such as historical data also factor into investors' investment

23 decisions.

24

4 Mr. Bourassa's Rebuttal, page 8 lines 11-18
5 Mr. Bourassa's Rebuttal, page 13, lines 6-8
6 Mr. Bourassa's Rebuttal, page ll, lines 16-18

A.

A.

A.
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Surrebuttal Testimony of Juan C. Enrique
Docket NOS. SW-0]428A-09-0103 and w-01427A-09-0104
Page 5

1 Iv. STAFF RECOMMENDATIONS

2 Q. What are Staff's recommendations for LPSCO's cost of capital?

3 Staff makes the following recommendations for LPS CO's cost of capital:

4

5

6

7

8

Staff recommends a capital structure of 17.2 percent debt and 82.8 percent equity.

Staff recommends a cost of debt of 6.4 percent.

Staff recommends a cost of equity of 9.2 percent.

Staff recommends an overall rate of return of 8.7 percent.

9

10 Q- Does this conclude your Testimony"

11

A.

A.

2.

4.

Yes, it does.

3.

1.
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE CUMPANY

WATER DIVISION
DOCKET nos. W-01427A-09-0104, W-01427A-09-0116, AND W-01427A-09-0120

Litchfield Park Service Company - Water Division ("LPSCO or Company") is an
Arizona "C" Corporation. Its principal place of business is 12725 W. Indian School Road, Suite
D-101, Avondale, Arizona. The Company is engaged in the business of providing water utility
services in its certificated areas in portions of Pinal County, Arizona. The Company served
approximately 15,600 water customers during the test year ended September 30, 2008. The
Company's current rates were approved in Decision No. 65436, dated December 9, 2002.

Rate Application:

The Company proposes rates that would increase operating revenue by $7,508,146 to
produce operating revenue of $13,983,149 resulting in operating income of $4,327,l96, or a
115.96 percent increase over test year revenue of $6,475,003. The Company also proposes a fair
value rate base ("FVRB") of $37,924,592, which is its original cost rate base ("OCRB"), and an
11.41 percent rate of return on the FVRB.

Staff recommends rates that would increase operating revenue by $5,328,747 to produce
operating revenue of $11,803,750 resulting in operating income of $3,237,982, or an 82.30
percent increase over adjusted test year revenue of $6,475,003. Staff recommends an OCRB of
$37,218,182 which is its FVRB, and an 8.70 percent rate of return on the FVRB.

Financings:

The Company submitted two financing applications to assist in funding certain capital
projects. One project, under Docket No. 09;0116 for the construction of two recharge wells, is
estimated at $1,755,000 and another project, under Docket No. 09-0120 for the construction of a
200 kW roof mounted solar generator, is estimated at $1,170,000. The Company is requesting
approval of funding for these two projects through the use of Water Infrastructure Financing
Authority ("WIFA") indebtedness. Staff recommends approval of these financing requests.

*
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Direct Testimony of Jeffrey M. Michlik
Docket No. w-01427A-09-0104
Page 1

1 .INTRODUCTION

2 Q. Please state your name, occupation, and business address.

3 A.

4

My name is Jeffrey M. Michlik. I am a Public Utilities Analyst V employed by the

Arizona Corporation Commission ("ACC" or "Commission") in the Utilities Division

("Staff"). My business address is 1200 West Washington Street, Phoenix, Arizona 85007.5

6

7

8

Q,

9

10

11

Briefly describe your responsibilities as a Public Utilities Analyst V.

In my capac i ty  as  a  Publ ic  Ut i l i t i e s  Analyst  V,  I  analyze  and  examine  account ing ,

financial, statistical and other information and prepare reports based on my analyses that

present Staffs recommendations to the Commission on utility revenue requirements, rate

design and other matters. I also provide expert testimony on these same issues .

12

13 Q-

14 A.

15

16

17

18

Please describe your educational background and professional experience.

In 2000, I graduated from Idaho State University, receiving a Bachelor of Business

Administration Degree in Accounting and Finance, and I am a Certif ied Public

Accountant with the Arizona State Board of Accountancy. I have attended the National

Association of Regulatory Utility Commissioners' ("NARUC") Utility Rate School,

which presents general regulatory and business issues.

19

20 Prior to

21

22

I  jo ined  the  Commiss ion  as  a  Pub l i c  Ut i l i t i e s  Ana l y s t  in  May  of  2006 .

employment with the Commission, I worked four years for the Arizona Office of the

Auditor General as a Staff Auditor, and one year in public accounting as a Senior Auditor.

23

24 Q- What is the scope of your testimony in this case"

25 A.

26

A.

I am presenting Staffs analysis and recommendations regarding Litchfield Park Service

Company's ("LPSCO" or "Company") application for a permanent increase in its rates
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Direct Testimony of Jeffrey M. Michlik
Docket No. W-01427A-09-0104
Page 2

1

2

3

4

5

and charges for water utility service within Maricopa County, Arizona. I am presenting

testimony and schedules addressing rate base, operating revenues and expenses, revenue

requirement, and financings. Staff witNess Pedro Chavez is presenting Staff's rate design.

Staff witness Juan Manrique is presenting Staffs cost of capital. Mr, Marlin Scott Jr. is

presenting Staffs engineering analysis and related recommendations.

6

7 Q- What is the basis of your testimony in this case?

8

9

10

A.

11

12

I performed a regulatory audit of the Company's application and records. The regulatory

audit consisted of examining and testing financial information, accounting records, and

other supporting documentation and verifying that the accounting principles applied were

in accordance with the Commission-adopted NARUC Uniform System of Accounts

("USOA").

13

14 BACKGROUND

15 Q- Please review the background of this application.

16 A.

17

18

19

20

21

The Company is an Arizona "C" Corporation. Its principal place of business is 12725 W.

Indian School Road, Suite D-101, Avondale, Arizona. The Company is engaged in the

business of providing water utility services in its certificated areas in portions of Maricopa

County, Arizona. The Company served approximately 15,600 water customers during the

test year ended September 30, 2008. The Company's current rates were approved in

Decision No. 65436, dated December 9, 2002.

22

23

24

The Company is a wholly owned subsidiary of Algonquin Water Resources. Algonquin

Water Resources is the Company's only shareholder. Algonquin Water Resources is a

4
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Direct Testimony of Jeff%ey M. Michlik
Docket No. W-01427A-09-0104
Page 3

1

2

wholly-owned subsidiary of Algonquin Power Income Fundl (Algonquin Water Resources

and Algonquin Power Income Fund are collectively referred to as "Algonquin").

3

4 In addition to LPSCO, Algonquin owns seven other companies located in Arizona: Black

5

6

7

8

9

Mountain Sewer Company, Gold Canyon Sewer Company, Rio Rico Utilities, one,,

Entrada Del Oro Sewer Company, Northern Sunrise Water Company, Inc., Southern

Sunrise Water Company, Inc., and Bella Vista Water Company. Algonquin has a contract

to manage and operate Black Mountain. Algonquin also owns and/or operates utility

systems in Illinois and Texas.

10

11 CONSUMER SERVICES

12 Q-

13

14

Please provide a brief history of customer complaints received by the Commission

regarding the Company. Additionally, please discuss customer responses to the

Company's proposed rate increase.

15

16

A review of the Commission's Consumer Services database for the Company from

January 1, 2006, to October 14, 2009, revealed the following for the Water Division:

17

18

19

20

21

22

23

2006 ...- Two complaints (one new service and one disconnect). 2007 - Three complaints

(one deposit, one disconnect and one new service). 2008 -. Three complaints (one billing,

one new service and one quality of service). 2009 - Four complaints (two billing, one

new service and one construction), and thirty-six opinions (rate case all opposed). All

complaints have been resolved and closed except one which recently completed the

mediation process.

24

A.

l Algonquin Power Income Fund is an investment trust that owns or has interests in 71 companies in the United
States and Canada, including 41 hydroelectric facilities, 5 natural gas cogeneration facilities, and 15 water and sewer
facilities.
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1

2

3

4

'COMPLIANCE

Q, Please provide a summary of the compliance status of the Company.

A. A check of the ACC's Compliance database indicates that there are currently no

delinquencies for the Company.

5

6 SUMMARY OF FILING, RECOMMENDATIONS, AND ADJUSTMENTS.

Q, Please summarize the Company's proposals in this filing.7

8

9

10

A. The Company proposes rates that would increase operating revenues by $7,508,146 to

produce operating revenue of $13,983,149 resulting in operating income of $4,327,l96, or

a 115.96 percent increase over test year revenue of $6,475,003. The Company also

proposes a fair value rate base ("FVRB") of $37,924,592 which is its original cost rate

base ("OCRB"), and an 11.41 percent rate of return on the FVRB .

Q- Please summarizeStaff's recommendations.

Staff recommends rates that would increase operating revenue by $5,328,747 to produce

operating revenue of 311,803,750 resulting in operating income of $3,237,982, or an

82.30 percent increase over adjusted test year revenue of $6,475,003. Staff recommends

an OCRB of $37,218,182 which is its FVRB, and an 8.70 percent rate of return on the

FVRB.

Q- What test year did the Company use in this filing?

A. The Company's rate filing is based on the twelve months ended September 30, 2008 ("test

year"). ,

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Q-

A.

Please summarize the rate base adjustments addressed in your testimony.

My testimony addresses the following issues:

A.

i

3 9
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Docket No. W-01427A-09-0104
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1

2

3

4

5

6

Post-Test Year Plant - This adjustment increases PoSt-Test Year Plant by $18,805 to

reflect the Company's updated cost of Post-TestYear Plant.

Plant Not Used and Useful - This adjustment decreases Plant in Service by $78,879 to

remove plant that was deemed not used and useful, and the associated funding sources in

the amount of$16,565.

Accumulated Depreciation - This adjustment decreases accumulated depreciation by

$35,223 based upon the adjustments Staff made to plant in service.

Customer Deposits - This adjustment increases customer deposits by $166,998 to include

customer deposits .

Deferred Income Taxes - This adjustment increases Deferred Income Taxes by $3 14,036

to reverse the Company's pro-forma adjustment.

Unamortized Debt Issuance Costs - This adjustment removes Unamortized Debt Issuance

Costs in the amount of$134,528.

Deferred Regulatory Assets - This adjustment removes Deferred Regulatory Assets in the

amount of $82,561 to reflect Commission Decision No. 69912, dated September 27, 2007.

Q, Please summarize the operating revenue and expense adjustments addressed in your

testimony.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 A. My testimony addresses the following issues:
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1

2

Corporate Expense Allocation - This adjustment decreases operating expenses by

$250,182 to remove costs incurred related to the unregulated affiliate's business

operations.3

4

5

6

Rate Case Expense .- This adjustment decreases rate case expense by $28,000 to reflect

Staffs normalization over 5 years.

Meals and Entertainment Expense - This adjustment removes expenses in the amount of

$827 for meals and entertainment.

Bad Debt Expense- This adjustment increases bad debt expenses by $5,284 to reflect the

Staffs normalization of bad debt expense.

Depreciation Expense - This adjustment decreases expenses by $100,905 to adjust

depreciation based on Staffs plant in service numbers,

Property Tax Expense - This adjustment decreases expenses by $1 16,358 to adjust

property taxes to Staffs adjusted test year amount.

In

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Income Tax Expense- This adjustment increases expenses by $198,423 to adjust income

taxes to Staff' s adjusted test year amount.

J
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4

1

2

3

4

5

6

7

8

9

10

11

12

'RATE BASE - WATER DIVISION

Fair Value Rate Base

Q. Did the Company prepare a schedule showing the elements of Reconstruction Cost

New Rate Base"

No, the Company did not. The Company's filing treats the OCRB the same as the FVRB.A.

Rate Ease Summary

Q, Please summarize Staff's adjustments to the Company's Water rate base shown on

Schedules JMM-W 3 and JMM-W4.

Staff' s adjustments to the Company's rate base resulted in a net decrease of $706,410,

from 337,924,592 to $37,218,182. This decrease was primarily due to: (1) removal of

plant that was not serving customers during the test year, (2) related adjustment to

accumulated depreciation, (3) adjustment to customer deposits, (4) adjustment to deferred

income taxes, (5) adjustment to deferred assets, and (6) removal of unamortized debt

issuance costs.

Rate Ease Acyustment No. I - Water Division, Post-Test Year Plant

Q, Did Staff make an adjustment to post-test year plant?

A. Yes.

13

14

15

16

17

18

19

20

21

22

23

24

Q- What adjustment did Staff make?

Staff identified $18,805 as additional costs of the post~test year arsenic treatment project,

as shown on Schedule JMM-W5.

A.

A.

s
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l
Q,

2

3

4

Doesn't Staff typically recommend disallowance of post test year plant"

Staff evaluates post-test year plant on a case by case basis, evaluating the facts and

circumstances of each case. Largely because of its importance to the public health, in the

past, Staff has recommended that post-test year plant related to arsenic treatment receive

recognition in rate base.

Q- Why did Staff increase the amount of post-test year plant by $18,805?

A. Marlin Scott, Jr., Staff' s Engineer, inspected the entire system and identified additional

costs that the Company has incurred in relation to the arsenic treatment project (See Staff

Engineering Report, Section I, Post Test Year Plant).

5

6

7

8

9

10

11

12

13

Q, What is Staff's recommendation?

Staff recommends increasing post-test year plant by $18,805 from $1,866,965 to

51,885,770, as shown on Schedules JMM-W4 and JMM~W5.

Rate Base Aayustment No. 2 - Water Division, Plant Not Used and Useful

Q, Did Staff make an adjustment to plant that was not used and useful?

A. Yes.

Q- What adjustment did Staff make?

14

15

16

17

18

19

20

21

22

23

Staff identified $78,879 in pla.nt that was not used and useful as shown on Schedule JMM-

W6.

A.

A.

A.

0

at
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1
'Q_

Why did Staff make this adjustment?

A. Marlin Scott, Jr., Staffs Engineer, inspected the entire system and identiied certain

individual plant items that were not serving customers during the test year (See Staff

Engineering Report, Section H, Plant Not Used and Useful).

Q- What is Stafi"s recommendation?

A. Staff recommends decreasing plant in service by $78,879, from 373,731,815 to

$73,671,740 to remove all plant from rate base that was not used and useful and the

associated funding sources, Advances in Aid of Construction in the amount of $8,677,

from $24,583,673 to $24,574,996 and Contributions in Aid of Construction in the amount

of $7,888, from $3,1040068 to $3,096,180, as shown on Schedules JMM-W4 and IMM-

W6.

Rafe Ease Aauustment No. 3 - Water Division, Accumulated Depreciation

Q, Did Staff make an adjustment to Accumulated Depreciation?

A. Yes.

Q- Why did Staff make this adjustment?

Staff adjusted accumulated depreciation to reflect the Staff recommended plant balances

adjusted to remove not used and useful plant.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q- What is Staff's recommendation?

Staff recommends decreasing accumulated depreciation by $35,223, from $9,107,141 to

$9,071 ,918, as shown on Schedules JMM-W4 and JMM-W7.

A.

A.

is
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1 'Rate Ease Aayustment No. 4 - Water Division, Customer Deposits

2 Q- Did Staff make an adjustment to customer deposits?

3 Yes.

4

Q-5

6 A.

What adjustment did Staff make?

sraff4e¢t¢a§€1 Cos mer Deposits by$166,998.

|/4(.¢'*-¢,"'i- 5/ c
7

8 Q- Why did Staff make this adjustment?

9

10

11

Based on Staff data request JMM 1.56, Staff identified Customer Deposits in the test year

that were not included in the rate application. Specifically, the Company only included

customer meter deposits and no other Customer Deposits.

12

13 Q, What is Staff's recommendation?

14 Staff recommends increasing Customer Deposits by $166,998 from $68,685 to 8235,683

as shown on Schedules JMM-W4 and JMM-W8.15.

16

17

18

Rate Base Aayustment No. 5 .- Water Division, Deferred Income Taxes and Credits

Did Staff make an adjustment to plant for Deferred Income Taxes and Credits?Q-

19 Yes.

20

21

22

Q-

A.

What adjustment did Staff make?

Staff reversed the Company's pro-forma adjustment.

23

24 Q- What are pro-forma adjustments?

25

26

A.

A.

A.

A.

A. Pro-forma adjustments are adjustments to actual test year results and balances to obtain a

normal or more realistic relationship between revenues, expenses and rate base.

l
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'Q_
1

2

3

4

A.

Does the Company's adjustment provide a normal or more realistic relationship

between revenues, expenses and rate base?

No. It is one-sided as it only includes elimination of the current liability in the future, it

does not take into account the Company's future tax returns that may increase or decrease

the deferred tax liability account.5

6

Q- What is a deferred tax liability?

A deferred tax liability represents the increase in taxes payable infuture years as a result

of taxable temporary differences existing at the end of the current year.

Q- Will this taxable temporary difference reverse out at some future date"

Yes, however we do not know at what date, so it is not known and measurable.

Q, What is Staff's recommendation?

Staff recommends reversal of Me Company's adjustment by increasing Deferred Income

Taxes by $314,036, from $21,451 to $335,487, as shown on Schedules JMM-W4 and

JMm~w9.

Q- Does Staff have any other Comments on the Company's Deferred Income Taxes and

Credits?

A. Yes.

Q,

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

A.

A.

A.

A.

Was Staff able to verify the amount of Deferred Income Taxes and Credits of

$335,487 before the pro-forma adjustment?

No. Staff attempted to do so in data requests JMM 1.55, JMM 2.3, JMM 9.1 and JMM

9.2. The Company was unwilling or unable to provide Staff with this documentation.
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1 Rate Base Adjustment No. 6 .- Water Division, Unamortized Debt Issuance Costs

Q, Did Staff make an adjustment to Unamortized Debt Issuance Costs?

A. Yes.

Q, What adjustment didStaff make?

Staff removed the Unamortized Debt Issuance Costs.A.

Q,

A.

Why did Staff disallow the inclusion of Unamortized Debt Issuance Costs in rate

ba8€'7

Debt issuance costs are a "below the line" expense, similar to interest and, thus, should be

paid from the return on rate base portion of the ratepayer charges. The unamortized debt

issuance costs are therefore attributed to the shareholders and do not require an outlay of

cash by the shareholders. Consequently, from a ratemaking standpoint, shareholders

should not earn a return on such costs and the costs should not be included in rate base.

Q-

A.

Do you have a Commission authoritative reference"

Yes. In Decision No. 71308, the Commission agreed that Unamortized Debt Issuance

Costs should not be included in rate base.

Q,

A.

What is Staff's recommendation?

Staff recommends decreasing Unamortized Debt Issuance Costs by $134,528, from

$134,528 to zero, as shown on Schedules JMM-W4 and JMM-W10.

Rate Base Aayustmenf No. 7 - Water Division, Deferred Regulatory Assets

Q, Did Staff make an adjustment to Deferred Regulatory Assets?

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26 A. Yes. 8
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1 Q- What adjustment did Staff make?

2 Staff removed the Deferred Regulatory Assets.

3

4 Q. Can you provide some background regarding the Deferred Regulatory Asset Costs?

5 A.

6

7

8

9

Yes. On December 28, 2006, the Company filed a request asking for an accounting order

that would authorize deferral of  LPSCO's costs incurred in connection with Me

Company's response to the potential groundwater contamination. The requested costs

include, but are not limited to: 1) litigation costs related to defending the Company against

lawsuits, 2) litigation costs related to seeking restitution from polluters/contaminators, 3)

10

11

12

13

increases in operation and maintenance costs from alternative (replacement) water

sources, 4) capital costs of acquiring and/or constructing alternative (replacement) sources

of water, 5) capital costs and/or operating expenses to treat contaminated water supplies,

6) sett lement costs and/or amounts received as a result  of  sett lements with

14

15

polluters/contaminators, and 7) punitive damages received as the result of litigation

against polluters/contaminators.

16

17

18

19

In Decision No. 69912, dated September 27, 2007, the Commission approved LPSCO's

request for an accounting order authorizing the deferral of costs associated with efforts to

address the potential contamination of its water supply.

20

21 Q-

22

23

24

25

26

If the Company deferred its legal and water testing costs pursuant to an approved

Accounting order, why is Staff removing these costs"

Per Decision No. 69912, dated September 27, 2007, Findings of Pact No. ll expressly

states that "the Company will pursue restitution from the party or parties responsible for

the potential contamination of LPSCO's water supplies." Further in the ordering

paragraph it states "that Litchfield Park Service Company shall actively assert the legal

A.

A.

Q

ii5
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1 remedies available to them from the party or parties responsible for the potential water

contamination of their water supplies."

3

4 In data request JMM 7- 2, Staff asked what the Company has done to date to seek legal

remedies from the party or parties responsible for the potential water contamination?5

6

7 Q.

8 A.

What was the Company's response?

The Company responded:

9

10

11

12

13

14

15

16

LPSCO's increased wafer testing costs were done as a precaution ardor
the protection of the customers, in light of the advance of TCE that could
impact its wells. LPSCO believes that this is the proper thing for a utility
to do in circumstances such as these. Since there has not yet been damage
to the wells, the PRP most likely does not have the obligation to pay,
However, LPSCO will again approach the PRP (and EPA) and see if they
will begin payingforfuture increased testing.

Q- Has the Company taken any legal steps to recover fees association with increased

water testing costs?

A. No.

Q,

A.

Is it fair and equitable to have ratepayers pay a return on these deferred costs"

No. The Company should recover these costs from the superfund polluter and not from

rate payers, as stated in the Commission Decision.

17

18

19

20

21

22

23

24

25

26

27

28

29

Q. What is Stafi"s recommendation?

2

A. Staff recommends decreasing the Deferred Regulatory Costs by $82,561 from $82,561 to

zero, as shown on Schedules JMM-W4 and JMM-W1 I. However, Staff recommends that

the Company continue to track these costs separately.



2007
Divisions

Types of Facilities in Divisions No. of Facilities
1 Hydroelectric 41

2 Cogeneration .- Equity Interest Only 2

Cogeneration - Own/Operate 3

3 Alternative Fuels ._ Equi Interest Only 3

Alternative Fuels -- Own/Operate 5

4 Init~astructure (Water & Sewer) 17

Total Number of Facilities 71

an• \
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1 'OPERATING INCOME .- WATER D1v1s1on

2

3

Operating Income Summary

Q. What are the results of Staff's analysis of test year revenues, expenses, and operating

4 income"

5  :  A .

6

7

Staffs analysis resulted in adjusted test year operating revenues of $6,475,003, operating

expenses of $6,465,330 and operating income of $9,673, as shown on Schedules JMM-

Wl2 and JMM-Wl3. Staff made seven adjustments to operating expenses.

8

9

10

11

1 2

1 3

Operating Income Adjustment No. 1 - Water Division, Corporate Expense Allocation

Q, What is the Algonquin Power Income Fund ("Fund" or "APIF")?

A. The Algonquin Power Income Fund, the ultimate parent of LPSCO, is an unregulated

company whose primary business activity is the acquisition and ownership of generation

and infrastructure companies through security investments. At year-end 2007, APIF

consisted of four main divisions as follows:1 4

1 5

16

17 Q. Please describe the position of LPSCO within APIF's organizational structure.

18 A.

19

20

According to die organizational chen provided in response to a Staff data request,

Algonquin Power Income Fund owns Algonquin Holdco, who in tum, owns Algonquin

Power Fund Canada, who in turn, owns Algonquin Power Income Fund, who in turn,
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1

2

owns Algonquin Power Fund America, who in turn, owns Algonquin Water Resources of

America, who in tum, owns LPSCO.

3

4 Q, What is the primary goal of cost allocation between an unregulated affiliate and a

regulated affiliate?5

6 A.

7

The primary goal is the fair distribution of costs between the unregulated and regulated

affiliate through proper allocations.

8

9 Q- What effect does improperly allocated costs have on rate payers"

10 A. When costs incurred primarily for the benefit of an unregulated atlfiliate's business are

11

12

13

14

15

16

improperly identified and allocated as overhead/common costs, then costs of the

unregulated affiliate are shitted to the captive customers of the regulated utility. This cost

shifting results in the captive customers of the regulated utility subsidizing the business

operations of the unregulated affiliate and this harms customers by creating artificially

higher rates. The costs of a regulated utility, such as LPSCO, should only include those

costs that would have been incurred on a "stand-alone basis."

17

18 Q-

19 A.

20

What is the definition of "stand-alone basis"?

"Stand-alone basis" means reflecting costs as if the regulated utility had produced the

service by itself. This helps to ensure that any subsidization of the unregulated business

by the captive utility customers is eliminated.21

22

23 Q.

24

25

26

A.

What is the amount of expense that was allocated from the APIF unregulated

business operations to LPSCO during the test year?

LPSCO was allocated $518,441 during the test year, Of which $250,979 was allocated to

the water division and $267,462 was allocated to the wastewater division.

4

1
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1 Q-

3

4

How was the allocation to LSPCO made?

First, $3.95 million in expenses from the unregulated affiliate were allocated to the

infrastructure division based on a single allocation factor of 26.98 percent Those costs

were then allocated to each company within the infrastructure division based Upon

5 customer count.

6

7

8

Q- Did Staff review the amounts comprising the $3.95 million of expenses allocated from

the unregulated affiliate to LPSCO?

9 A. Yes.

10

11 Q- Does Staff agree that all of the $3.95 million in costs are costs that should be

12 allocated?

13

14

15

16

17

No, Staff does not. Staff reviewed the underlying invoices for the costs and determined

that the Company did not identity the costs as direct costs (i.e., costs that can be identified

with a particular service) or indirect costs (costs that cannot be identified with a particular

service) consistent with the NARUC Guidelines for Cost Allocation and Aff iliate

Transactions. These guidelines require that the costs primarily attributable to a business

operation should be, to the extent appropriate, directly assigned to that business operation.18

19

20 Q-

21

22

23

24

What portion of the $3.95 million did Staff determine was attributable to (i.e., direct

costs at) APIF or an affiliate?

Based upon review of the actual supporting invoices provided by the Company, Staff

determined that almost all of the costs were obviously attributable to the operations of the

APIF or one of its affiliates, therefore Staff assigned 90 percent of the costs to APIF. The

2 A.

A.

A.

2 This factor is based on the number of infrastructure facilities to total facilities.
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1 remaining ten percent recognizes that the other affiliates receive a benefit from the

common costs, and therefore, should be allocated a percentage greater than zero.

Q- Does Staff agree that all of the $3.95 million of expenses allocated from the

unregulatedaffiliate are allowable costs?

No, Staff does not. As shown on schedule JMM-14, Page 2, Staff identified $191,828 in

unallowable costs. For example, Staff identified $68,350 for charitable contributions,

$5,066 for season tickets for hockey games, $3,500 for Superbowl tickets, $16,864 for

gold watches and clocks, and $33,000 for IRS taxes and penalties related to the affiliate's

unregulated business operations.

Q-

A.

Does Staff agree with the Company's calculation of the factor to allocate common

costs?

No, Staff does not.

Q-

A.

What allocation formula did the Company use to allocate common costs"

The Company used the following formula: 17 utilities /63 total facilities = 26.98%.

Q-

2

3

4

5

6

7

8

9

10

11

12

13

14

15.

16

17

18

19

20

21

22

23

24

A.

A.

Does Staff agree with the number of total facilities that the Company used in its

formula?

No, Staff does not. Staff attempted to match the number used in the formula to the

information in the 2007 Algonquin Power Income Fund Annual Reports, however, the

numbers did not agree. The information in the 2007 annual reports is as follows :



Line No Type of Facility Year-End
2007

1 Hydroelectric 41

2 Cogeneration ._ Equity Interest Only 2

3 Cogeneration Own/Operate 3

4 Alternative Fuels -. Equi Interest Only 3

5 Alternative Fuels - Own/Cperate 5

6 Infrastructure (Water & Sewer) 17

7 Total Number of Facilities 71

8 Allocation Percentage 1 / L 7 1.41%

4
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1

2 Q-

3

4 A.

What data does Staff recommend the Company use for its common cost allocation

formula?

Staff recommends that the year-end information per the Algonquin Power annual report be

used to determine the number of total facilities.

Q-

A.

Did Staff prepare a schedule of its recommended common costs and allocation

factor?

Yes, Staffs calculations are shown on Schedule JMM-W14.

5

6

7

8

9

10

11

1 2

Q,

A.

What is Staff's recommendation?

Staff recommends decreasing Corporate allocation expense by $250,182, from $2,382,976

to $2,132,794, as shown on Schedules JMM-W13 and JMM-W14.13

14

15

16

17

18

Operating Income Aayustment No. 2 - Water Division, Rate Case Expense

Q. Did Staff make an adjustment to rate case expense"

A. Yes.

3%
4
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Q.

A.

Why did Staff make this adjustment?

Staff typically normalizes rate case expense over a three to five year period. The

Company has not been in for a rate case in close to nine years, so Staff recommends

normalizing the rate case expense over five years. ,

Q- What is Staffs recommendation?

Staff recommends decreasing rate case expense by $28,000, 80m $70,000 to $42,000, a5

shown on Schedules JMM-W13 and JMM-W15.

Operating Income Aayustment No. 3 .- Water Division, Meals and Entertainment Expense

Q. Did Staff make an adjustment Meals and Entertainment expense"

A. Yes.

Q- What adjustment did Staff make?

Staffs adjustment decreased Meals and Entertainment Expense by $827.

Q-

A.

Q-

A.

Why did Staff make this adjustment?

Meals and Entertainment are not necessary to the provision of water services .

What is Staff's recommendation?

Staff recommends decreasing miscellaneous expense by $827, from $81,664 to $80,837,

as shown on Schedules JMM-W13 and JMM-W16.

Operating Income Acyustment No. 4 -- Water Division, Bad Debt Expense

Q, Did Staff make an adjustment to bad debt expense?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

A.

A.

A. Yes.
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¢

1
Q,

Why did Staff make this adjustment?

2 A. Bad Debt expenses for the water division were abnormally low in the test year and

"between" years. As a result Staff normalized this amount over a three-year period.3

4

Q- What is Staffs recommendation?

Staff recommends increasing bad debt expense by $5,284 from $3,264 to $8,548 to better

reflect the Company's ongoing level of bad debt expense. Please see Schedules JMM-

W13 and JMM-wl7.

Operating Income Aa§ustment No. 5 - Water Division, Depreciation Expense

Q, Did Staff make an adjustment to depreciation expense?

A. Yes.

Q-

A.

What adjustment did Staff make?

As a result of adjustments made to plant in service, Staff also adjusted the associated

depreciation expense.

Q- What is Staffs recommendation?

Staffs adjustment decreases depreciation expense by $100,905 from $2,291,982 to

$2,191,077. Please see Schedule JMM~Wl3 and JMM-W18 for Staffs calculation.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

A.

Operating Income Aayustment No. 6 - Water Division, Properly Tax

Q-

A. Yes.

Did Staff make an adjustment to property tax?
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1

A.

What adjustment does Staff recommend for test year property tax expense?

Staffs adjustment decreased property tax expense by $116,358, from $373,338 to

$256,980, for test year expenses based upon Staff' s adjusted test year revenues. Please

see Schedule JMM-W13 and Column A on Schedule JMM-W19.

Q- What does Staff recommend for property tax expense on a going-forward basis"

Staff recommends increasing property tax expense by $71,012, Nom $256,980 to

$327,992, based upon Staffs recommended revenues. Please see Schedule JMM-Wl2

and Column B on Schedule JMM-W19.

Operating Income Aayustment No .7 -. Water Division, Income Tax

Q. Did Staff make an adjustment to Income Tax?

A. Yes.

Q- Why did Staff make this adjustment?

Staffs adjustment reflects Staff's calculation of the income tax expense based upon

Staffs adjusted test year taxable income, as shown on Schedule JMM-W20.

Q- What is Staffs recommendation?

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

A.

A.

A. Staff recommends increasing test year Income Tax Expense by $198,423 from negative

$449,705 to negative $251,282, as shown on Schedules JMM-W13 and JMM-W20.

4
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1

2

3

4

OTHER MATTERS

Low Income Tars

Q,

A. Yes, this low income tariff is similar to the one devised for Chaparral City Water

Company ("Chaparral"), Docket No. W-02113A-07-0551 .

Is the Company proposing a low income tariff?

Q.

A.

Please describe the proposal.

The Company is proposing that customers meeting the necessary qualifications would

receive a 15 percent discount off their water bill.

Q.

A.

Did the Company provide an exampleof how the low income tariff would work?

No. However, since the Company claims it is similar to the low income tariff approved in

the Chaparral case, Staff assumes it works the same way. In that case, Chaparral stated,

"Based on the existing bill for a median usage on a %-inch meter currently at $24.94, the

low income program would result in a reduction of $3.74," or i5 percent.

Q- What would be the primary factor in determining ratepayer eligibility for this

program?

The primary factor would be the combined gross income of all persons living in the

household.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

Q. How are the Company's gross annual house hold income limits determined"

The Company's proposed income guidelines are based on 150 percent of the 2008 federal

poverty guidelines.

a

4

A.
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1 Would these income guidelines be updated every year?

2

Q,

A. Yes.

3

4 Q, What are the draw backs to a low income tariff?

5 A. All non-participants will subsidize the low income households in the Company's service

6 area.

7

8 Q.

9 A.

10

How will this be accomplished"

Through a separate surcharge on the non-participant's bills identified as a "Low Income

Assistance Charge."

11

12 Q. Are there any other fees that would be included in this surcharge?

13 A. Yes, the Company proposes to include a 10 percent fee for administration and conying

costs.14

15

16 Q-

17 A.

What is Staff's recommendation?

Staff recommends approval of the low income tariff.

18

19

20

HOOK-UP FEES

Q.

21

22

A.

Does the Company currently have hook-up fees?

Yes, but only for its Wastewater Division.

Q, Is the Company proposing hook-up fees for its Water Division in this case?
1

23

24 A. Yes.

25



1
s

\

Direct Testimony of Jeffrey M. Michlik
Docket No. W-01427A-09-0104
Page 25

4

1 Q- Is Staff recommending hook-up fees for the CompaNy's Water Division?

Yes, a complete analysis can be found in Staffs Engineering Report.2

3

4 FINANCINGS

5

6

Introduction

On March 13, 2009, LPSCO submitted two financing applications to assist in funding

certain capital projects. One project, under Docket No. W-01427A-09-0116 for the

construction of two recharge wells, is estimated at $1,755,000 and another project, under

Docket No. W-0I427A-09-0120 for the construction of a 200 kW roof mounted solar

generator, is estimated at $l,170,000. The Company is requesting approval of funding for

these two projects through the use of Water Infrastructure Financing Authority ("WIFA")

indebtedness with the Commission.

Public Notice

As of the date of this filing the Company has not provided notice to its customers of the

proposed financings.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Purpose and Terms of the Proposed Financing

The purpose of the first long-term debt financing is to construct two recharge wells for the

purpose of recharging effluent. This will aid in replenishment of the underlying aquifer

within LPS CO's certificated service area as well as aid in disposal of excess effluent in an

environmentally responsible manner.

A.

The purpose of the second long-term debt financing is to construct one 200 kW roof

mounted solar generator for the purposes of generating electrical power. This will aid in
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1

2

3

4

lower electrical demands placed on the utility and further reduce rates while aiding in

meeting Arizona Public Service renewable energy replenishment requirements.

Staff examined the construction plans and estimated costs of the two projects and found

them to be reasonable and appropriate. A complete discussion of the construction projects

and costs are discussed in the attached Engineering Report.

Financial Analysis

Staff has determined that the two projects are reasonable and appropriate and has

completed a financial analysis to ensure that the Company will have the wherewithal to

finance the new solar project and recharge well.

|

Staffs analysis is based on the test year adjusted financial statements dated September 30,

2008, and on its recommended rates. The financial analysis shown on Schedule JMM-

W21 presents selected financial information form the financial statements, the pro forma

effect of the proposed $2,925,000 debt amount. Schedule JMM-W21 also shows the debt

service coverage ("DSC") and the times interest earned ("TIER") ratio.

5

6

7

8

9

10.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Interest and Debt Service Coverage

Staff also examined the effects of the proposed financing on the Company's TIER and

DSC.

DSC represents the number of times internally generated cash (i.e. earnings before

interest, income tax, depreciation and amortization expenses) cover required principle and

interest payments on debt. A DSC greater than 1.0 means operating cash flow iS sufficient

to cover debt obligations.
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1

2

TIER represents the number of times earnings before income tax expense covers interest

expense on debt. A TIER greater than 1.0 means that operating income is greater than

interest expense. A TIER less than 1.0 is not sustainable in the long term but does not

necessarily mean that debt obligations cannot be met in the short term.

The Company's TIER and DSC resulting from Staffs recommended revenue requirement

and fully drawing both loans in the amount of $2,925,000 results in a pro forma TIER and

DSC of 5.58 and 5.94, respectively. The pro forma TIER and DSC show that LPSCO

would have adequate cash flows to meet all obligations including the proposed debt.

CONCLUSIONS AND RECOMMENDATIONS

Staff concludes that the capital projects in the amount of $1,755,000 for a recharge well

project and $1,170,000 for a solar project are appropriate and the cost estimates are

reasonable. No "used and useful" determination of the proposed project items were made

and no particular treatment should be inferred for rate making or rate base purposes in the

future.

Staff recommends that the Company file with Docket Control, as a compliance item in the

docket, by December 31, 2010, 6. copy of the Certificate for Approval to Construct for the

recharge well project.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Q- Does this conclude your Direct Testimony?

A. Yes, it does.



s 5,328,747

~.

Q

1

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

S_schedule JMM_W1

REVENUE REQUIREMENT

LINE
no. DESCRIPTION

(A)
COMPANY

FAIR
VALUE

(B)
STAFF
FAIR

VALUE

$ 37,924,592 $ 37,218,182

$ (282,890)

-0.75%

$ 9,673

1 Adjusted Rate Base

2 Adjusted Operating Income (Loss)

3 Current Rate of Return (L2 / LI ) 0.03%

4 Required Rate of Return 11.41% I 8.70%

S 4,327,195 $ 3,237,982

$ 4,610,086 s 3,228,309

5 Required Operating Income (LE * LI )

6 Operating Income Deficiency (Ls - L2)

7 Gross Revenue Conversion Factor 1.6286 1.6506

8 Required Revenue Increase (L7 * LE) $ 7.508,146

9 Adjusted Test Year Revenue $ 6,475,003 $ 6,475,003

10 Proposed Annual Revenue (L8 + LE) $ 13,983,149 $ 11,803,750

11 Required Increase in Revenue (%) 115.96% 82.30%

References:
Column (A): Company Schedule A-1
Column (B): Staff Schedules JMM-W3 and JMM-W12
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Schedule JMM-W2Lhchflold Park Service Company -Water Dlvlslon
Docket No, w-01421A_os-0104
Tut Yvor Ended Soptemblr SD, 2008

0

GROSS REVENUE CONVERSION FACTOR

(A) (B) l (C) (D)LINE
no DESCRIPTION

1
2
3
4
5
6

Calculation or Gross Revenue Conversion Faclor:
Revenue
Urncollecible Factor (Line 11)
Revenues (L1 - L2)
Combined Federal and State Income Tax and Property Tax Rate (Line 23)
Subtotal (LE. LE)
Revenue Conversion Factor (L1I LE)

100.0000%
0.0000%

100.0000%
39.4171 %
60.5B29%
1.650631

Calculation of Uncollecttible Factor
7 Unity
8 Combined Federal and State Tax Rate (Line 23)
9 One Minus Combined Income TaxRate (L7 La )
10 Uncollectible Rate
11 Uncotledible Factor (LE ' L10 )

100.l'J000%
38. 5989%
61 4011%

0.0000%
0.00C0%

100.0000%
6.9680%

93.0320%
34.0000%
31 . 5309%

Calcu/alion of Effective Tax Rate:
12 Operating Income Before Taxes (Anzona Taxable Income)
13 Arizona State Income Tax Rate
14 Federal Taxable Income (L12 - L13)
15 Applicable Federal Income Tax Rate (Line 55)
16 Effective Federal Income Tax Rate (L14 x L15)
17 Cornblned Federal and State Income Tax Rate (L13 +L1'6) 38.5989%

100.0000%
38.5989%
61 . 4011%

1.3326%

Calculation of Effective PropeNvTax Factor
18 Unity
19 Combined Federal and State Income Tax Rate (L17)
20 One Minus Combined Income Tax Rate (L18-L19)
21 Property Tax Factor (JMM-W1B, L27)
22 Etiective Property Tax Factor (L20'L21)
23 Combined Federal and State Income Tax and Property Tax Rate (L17+ L22)

08182%
39.4171%

$ 3,237,982
9.673

24 Required Operating Income (Schedule JMM-W1, Line 5)
25 AdjustedTest Year Operating Income (Loss) (Schedule JMM-wt1, Line 35)
be Required Increase in Operating Income (L24 L25) $ 3,228,309

s 1,778,145
(251,282)

27 Income Taxes on Recommended Revenue (Col. [E], L52)
pa Income Taxes on Test Year Revenue (Col. [B], L52)
29 Required Increase in Revenue to Provide for Income Taxes (L27 - L28) 2,029,427

$ 11,803,750
0.0000%

30 Recommended Revenue Requirement (Schedule JMM-W1_ Line 10)
31 Uncollectible Rate (Line 10)
32 Uncolliectible Expense on Recommended Revenue (L30'L31)
33 Adjusted Test Year UncollectibleExpense
34 Required Increase in Revenue to Provide for Uncollectible Exp. (L32-L33)

$
s

s 327,992
256.980

35 Property Tax with Recommended Revenue (JMM-W11, Co! B, L31)
36 Property Tax on Test Year Revenue (JMM~W18, Col A, L17)
37 increase in Property Tax Due to Increase in Revenue (L35-L36)
38 Total Required Increase in Revenue (L26 + L29 + L34 + L37)

71.012
s 5,32B,747

Test
Year
6,475,003
6, 71s.S12

s 5,328,747
Calculation of Income Tax:

39 Revenue (Schedule JMM-W 11, COL ICI- Line 5 a Sch. JMM-W 1, Col. [DI Llne AC s
40 Operating Expenses Excluding Income Taxes $
41 Synchronized Interest (L56) $
42 Arizona Taxable Income (L39 - L40 . L41) $
43 Arizona State Income Tax Rate
44 Arizona Income Tax (L42 x L43)
45 Federal  Taxable income (L42 L44)
46 Federal Tax on First Income Bracket ($1 - $50,000) @ 15%
47 Federal Tax on Second income Bracket ($51,001 - $75,000) @ 25%
pa Federal Tax on Third income Bracket ($75_001 - $100.000) @ 34%
49 Federal Tax on Fourth Income Bracket ($100,001 - $335.000) @ 39%
50 Federal Tax on Fish income Bracket ($335,001 -$10,000_000) @ 34%
51 Total Federal Income Tax
52 Combined Federal and Stale Income Tax (L44 + L51)

s
s
s
S
s
$
s
$
s

409,400
(651,009)
6.9680%
(45,362)

(605,647)
(7_500)
(6,250)
(8,500)

(91,650)
(92,020)

(205,920)
(251,282)

Staff
Recommended
$ 11,803,750
$ 6,787,624
s 409,400
$ 4,606,726

6,9680%
320,997

4,285,730
7,500
6,250
8,500

91.550
1,343,248
1.457,148
1,778,145

s
$
$
$
$
$
s
s
$

53 Applicable Federal W ncorne Tax Rate [CoL [E], L51 - Col. [B], L51] I [Col. [E]_ L45 - Col. [B], L45] a4.0000%

Weighted Average Cost of Debt (Schedule JMM-W19)
s

Ca/cula(/bn al' /nteresi Svnchronizafion:
54 Rate Base (Schedule JMM-W3 Col. (C). Line 17
55
56 Synchronized Interest (L45 x L46) $

37,218,182
1.1000%
409,400



0
Y

an

Litchfield Park Service Company - Water Division
Docket No. W-01427/-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W3

RATE BASE - ORIGINAL COST

(B)

LINE
no.

(A)
COMPANY

AS
FILED

STAFF
ADJUSTMENTS

Adj.
No,

(C)
STAFF

AS
ADJUSTED

1
2
3

$ $ 1.2
3

$Plant in Service
Less: Accumulated Depreciation
Net Plant in Service $

73,731,815
9,107,141

64,624,674 $

(60,075)
(35,223)
(24,852) $

73.671,740
9,071,918

64,599,822

LESS:

4
5
6

Contributions in Aid of Construction (CiAc)
Less: Accumulated Amortization

Net CIAC

$ 3,104,068
860,706

2,243,362

$ $
$
$

3.096,180
860,706

2,235,474

7 Advances in Aid of Construction (AIAC) 24,583,673 24,574,996

8 Customer Deposits 68,685

(7,888)

(7,888)

(8,677)

166,998 4 235,683

9 Deferred Income Tax Credits 21,451 314.036 5 335,487

ADD:

9 Unamortized Debt issuance Costs 134,528 6

10 Differed Regulatory Assets 82.561

(134,528)

(82,561) 7

11 Original Cost Rate Base $ 37,924,592 $ (706,410)_ $ 37,218,182
»

References:
Column [A]: Company as Filed
Column [B]: Schedule JMM-W4
Column (c): Column (A) + Column (B)

l
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LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

4
* e

x
1

D

4

Lltchfleld Park Servlce Company - Water Division
Docket No. W»01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W5

RATE BASE ADJUSTMENT NO. 1 . POST-TEST YEAR PLANT

lAI IB] IC]

1 Post-Test Year Plant $ 1 ,8e6,9e5 s 18,805 $ 1 ,885,770

Based on Staff Engineering Report Table 1-1 .

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Co\umn [C]: Column [A] + Column [B]



LINE
no.

ACCT
N0. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

DESCRIPTION

COMPANY
AIAC & CIAC

AS FILED
STAFF

ADJUSTMENTS
STAFF

AS ADJUSTED

11

, Q

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September to, 2008

Schedule JMM-W6

RATE BASE ADJUSTMENT no. 2 - PLANT NOT USED AND USEFUL

[A] [B] [C]

304
311
339

Structures & Improvements
Electric Pumping Equipment
Other Plant & Miscellaneous Equipment

$ s

$

24,698,293
948,213
265,281

25,911,787 $

(41,971) $
(31,158)
(5,750)

(78,879)

24,656,322
917,055
259,531

25,832,908

Based on Staff Engineering Report Table H-1 .

[A] [B] [Cl

1
2
3
4

5
6
7
8
9
10
11
12

13
14

Advances in Aid of Construction (AIAC) $ 24,583,673 $ (8,677) $ 24,574,996

Contributions in Aid of Construction (CIAC) $ 3,104,068 $ (7,888) $ 3,096,180

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
nm_ U N1EscQlpTI

COMPANY
A 9 FILED

STAFF
ADJUSTMENTS

STAFF
AS ADJUSTED

o
\ v

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W7

RATE BASE ADJUSTMENT no. 3 - ACCUMULATED DEPRECIATION

[A] [B] [C]

1 Accumulated Depreciation $ 9,107,141 $ (35,223) $9,071,918

References:
Column [A]: Company Application
Column [B]: TestimonyJMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

an

Q »

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W8

RATE BASE ADJUSTMENT no. 4 - CUSTOMER DEPOSITS

[Cl

1 Customer Deposits $

[A]

68,685 s

[B]

166,998 $ 235,683

Staff Calculation:
8600-2-0100-20-2117-0000 Hydrant Meter Deposits
8600.2-0000-20.2113-0000 Customer Deposits
8600-2-0000-20-2112-0002 Customer Security Deposits

$

85,200
73,568

8.230
166,998

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C}: Column [A] + Column [B]

4

I



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

:J
4 |

Litchfield Park Service Company - Water Division
Doeket No. W~01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W9

RATE BASE ADJUSTMENT no. 5 - DEFERRED INCOME TAXES

tAl [B] [C]

1 Deferred Income Taxes $ 21,451 $ 314,036 , $ 335,487

To Remove Deferred Income Taxes

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W10

RATE BASE ADJUSTMENT NO. s - UNAMORTIZED DEBT ISSUANCE COSTS

[A] [B] [C]

1 Unamortized Debt Issuance Costs $ 134,528 $ (134,528) $

To Remove Unamortized Debt Issuance Costs

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
NO,

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

4
s \

x
4

Litchfield Park Servlce Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W11

RATE BASE ADJUSTMENT no. 7 - DEFERRED REGULATORY ASSETS

[A] [B] [C]

1 Deferred Regulatory Assets $ 82,561 $ (82,561) $

To remove Deferred Regulatory Assets

REFERENCES3
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

r '

0



6
4 5

*x

4

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W12

OPERATING INCOME $TATEMENT.- ADJUSTED TEST YEAR AND STAFF RECOMMENDED

[5] ID] [E]

LINE
EQ DESCRIPTION 1

[A]
COMPANY
ADJUSTED
TEST YEAR

s FILE

STAFF
TEST YEAR

ADJUSTMENTS
Adi.
Ng.

[c ]
STAFF

TEST YEAR
AS

ADJUSTED

STAFF
PROPOSED
CHANGES

STAFF
RECOMMENDED

s $ $ 6,347,481 $ 5,328,747 $ 11,676,228

127,522 127,522

REVENUES,-
Metered Water Sales
Water Sales-Unmelered
Other Operating Revenue
Intentionally Left Blank
Total Operating Revenues $

6,347,481

127,522

6,475,003 s s 6,475,003 $ 5,328,747 s 11,803,750

4:
r $ s $ s

5,011
1,013,811

55~147
503,278

44,001

5,011
1,013,811

58,147
503,278
44,001

5,011
1,013,811

58,147
503,278
44,001»

c

(250,182) 1

v

12.469
2,382,976

14,317
28,365
10,647

151,879
95,469

3,319
63,662
70,000
81 ,664
a,zs4

2,291 ,982

(28,000)

(a27)
5,284

(100,905)

2
3
4
s

12,469
2,132,794

14,317
28,365
10,647

151,879
95,469
3,319

63,662
42,000
80,837
8,s48

2,191 ,077

12,469
2,132,794

14,317
28,365
10,647

151.879
95,469
3,319

63,662
42_000
80,837
8,548

2,191,077

373.338
(449,705)

(116,358)
198,423

6
7

256,980
(251 ,282)

71,012
2,029,427

327,992
1 ,778,145

1
2
3
4
5
6
1
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

o an

OPERA TING EXPENSES."
Salaries and Wages
Purchased Wastewater Treatment
Sludge Removal Expense
Purchased Power
Fuel for Power Production
Chemicals
Materials 8»  Supplies
Contractural Services, Legal&Engr
Contractural Sevices Other
Contractural Services - Testing
Equipment Rental
Rents - Building
Transportation
General Liability insurance
Insurance . Other
Regulatory Commission/Rate Case Expense
Miscellaneous Expense
Bad Debt Expense
Bad Debt Expense
Depreciation Expense
Depreciation
Taxes other than Income
Property Taxes
Income Taxes
intentionally Left Blank
Total Operating Expenses
Operating Income (Loss)

s
.5

6,757,893

. (282,890l
s
s

(292,564)
292,564

s
.9

5,455,330
9,573

s 2,100,439
$ 3.228,309

s
s.

8,565,768
3,237,982

References:
Column (A): Company Schedule C-1
Column (B): Schedule Jmwn J M  v *
Column (C): Column (A) + Column (B)
Column (D): Schedules JnllA-w18 and JMM-W19
Column (E): Column (C) + Column (D)

-i413



Arv-

3-1
.co
w
4a>
M

3
E
.:oV)

'ii
n:

;~
3
. :
Q
(D

~.;
0
n:

w

3

3
. :o
U)
~.:o
K

'£

3
. :uw

8
ix

v
P

E'1
. c
uw
*0
as

8
E
n
o
w
Si
us
re

8

*
4

Fl

3
E
E1
N
J
3.cu
w

>-
|-
UI
w
|-

5.

Q:

3 8 ¢

4§838
U-l<

E

Q

Cr1-4

3u
c~3:z3

M '>.8891
c

IU

3
8
2 -1

8.89

3 as l
8 93,
ms l

§-§ aw

89

a,
33-it
8.89

| -

388

2

4|-Q)

4

Gr'

°'1ngas

Q
LU
P-
V)
3
'>
O
<

he

he

an

w

w

vs

n

1- N
9 N

. | LT_
v; g;m_ 1-
m

I \ | | 1

I I s I I

I I a I I

| I I a I

| t | I I

I 9 n | I

I I I I n

|

Sn

an

vs

as

so

m

8_
re
'=z
w

09

w

as

an

40

an

an

49

an

1 I I | I | I l

I I I I I I I I I | I I n I I

l \ l l l s l n l 1 l 1 l 1 l l l ll_\**1 l 1 u
ID

I I I I I I I

l | I I I | | u l I I s s I | | I a I

I I I I I I I I | l l I I | I I I I I I I

_ Mn ° ! . • I W_ l"- "X 1 - W_ 'W_ t')_ *Q i ¢ a D_ \
o F N F

F U T Q W 1 - { " ' 1 " 1 \ l 1 - U 1 W W W U)
Q _ U) v- ' p v"_
1 ' N

I I I ¢ I I I I I I I I I I I I I I I I I I

6?
of\ v-

8\./

n'

I I a I I I I N Is | eawe

I I I I l I l I s | I I I I I

A
I §

of
5

#-

| | | | | l 1

eoooi
.8 ;
I

gr I
3

w W

|--
| | | I | 1 8

I I I I

1

d""'\
3l ¢"q a
6
we'
18

I

c  67of no
<=z~.
8  v-

m
N  Q

m
NI 'fa
m
cm
1-

|

4

H:
3 3

a ¢ \ ¢\II

w e

m m IN n
' "11l° 1i

m :ea 8

Oni

Q

we#

WW:
th,

m 1
:8 :

683Q !1"'v"i
i

1 ' *pmf
I
i

i

w e

I
Cami
mv--
M_(D_i
m m !
<o

(D

noN
We

i

i
I

!

40 Ur

8I

E
g o

Ll.l
='gr.
w

1 - N

3 I 3
l ` l ~

g.lD
an

.§§8§§.%§§3a§§38§is§
"'2$§3 88I8-'3» §8"'B2S"'§

.58
'58

c
.2
___w
.?.
o
s.
8N
3

Ev

n

. 3
m

N Nv- 9_
m
an so

8
r-nl
L O O K
raw
go I
we!

3
g 8

838

|
>~
1:

o
(D

312853;,g1r3¢
_ c

8 3 ' =

05 c

E §§'§*~ 22 . .
§§w=='=
s

1'5_.l==
Qgu¢38
88
m  2 - ~.88

o RE

c g
E a=.
EW s
g ¢> = 8

§ E ¢ . . =3v/wung
as

U

¥<§Egg
0 9 Nv»,-v»
as=339--chow
=<-8

_.go

m|-zw
E|-w

8
8
E
go
E
vo
m
E
o
u
E
u
3

8
UJ
B.
o

3
s
m

3 82
E
n 3833

8"'; *z
8§8§§2
488588

§

3 8 8 §§ 389 89.4283 -

f 8 8 8 8 8 , 8 8 %  § - -  §3 3 ' § : Q *'38 9 .,, ,- § 88 . ' € * : ' §
§§§§3§§§§§3§38§§888838;

**'*f"*vnD*° ° ° #2$» '!9.Y--"3'° 2228-&89338888858888

M M
Ev

§ e33§ 8
§8§§§8 o

8388338
L u .

;,-zI

i



LINE

no. DESCRIPTION
COMPANY
AS FILED

STAFF
ADJUSTMENTS
(Col c . Col A>

STAFF
AS ADJUSTED

COSTS TO BE ALLOCATED TO LPSCO

Description Amount

Unallowable
Costs

Direct Costs
of Unregulated

Af1iliate(s)

Allowable
Common Costs

Allocated to
All 71 Companies

Allocations
%

Costs to be
Allocated to

Lpsco
(Col| x Col J)

n
fr s

Litchfield Park Service Company - Water Division
Docket No. W-01427A~09-0104
Test Year EndedSeptember 3D, 2008

Schedule JMM~W14
Page 1 of 2

OPERATING INCOME ADJUSTMENT no. 1 . EXPENSE ALLOCATIONS
FROM UNREGULATED AFFILIATE

[Al [Bl [Cl

$ $ $

$

2,357,032
250,979

2,382,976 s
(250,182)
(250,182) s

2,357,032
797

2,357,829

Fm [El rF [GI IH] m rJ1 [K]

50 v700
26,500
15,600

1.41% s
1.41% s
1.41% s
1.41% s
1.41% s
1.41% $
1.41% $
1.41% s
1.41% s
1.41% s
1.41% s
1.41% s

s

714.08
373,24
219.72

$
s
s
$
s
s
$
$
$
s
$
$
$

430,739
507.000
265,000
300,000
455,000
636,619
314,100
204,000
254,100
305,000
75,000

204,242
3,950,800

$

s

$

$
$
s
$

$
$

$
s

$
$

- s
s

- s
- s
- s
- s
- s
- s

(46,186) s
(145,642) $

- s
- s

(191,828) $

(430,739) $
(456,300) s
(238,500) s
(284,400) $
(455,000) $
(836,619) s
(314,100) s
(204,000) $
(207,914) $
(159,358) s
(75,000) $

(183,818) $
(3,645,748) s

20,424
113,224

287,66
1,594.71

1 Contractural Services - Other
2 Corporate Expense Allocation
3 Total Contractural Services - Other
4
5
6
7
8
g
10
11
12
13 Rent
14 Audit*
15 Tax Services:
16 Legal-General'
17 Other Professional Services
18 Management Fee
19 Uni! Holder Communications
20 Trustee Fees
21 Office Costs
22 Licenses/Fees and Permits
23 Escrow and Transfer Fees
24 Depreciation Expenses
25
26
27
28
29
30
31 Foot Note 1: Audit - As the parent company's lenders require the APIF to have annual financial audits, Staff assigned the
32 majority of the cost (i.e., 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests.
33
34 Foot Note 2: Tax Services - Given the tax complexity of the APIF's many holdings and transactions, Staff assigned the
35 majority of the cost (i.e., 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests.
36
37 Foot Note 3: Legal, General - Staff reviewed the legal invoices and found that the very large majority of the legal invoices
38 pertained to the APlF.
39
40
41 Foot Note 4: Depreciation Expense - Given that most of APlF's plant costs benefit primarily APIF, Staff assigned the
42 majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies/interests.
43
44 Foot Note 5: Allocation Percentage - Calculated as follows:1 / 71 companies = 1.41%.
45

Water
Waste Water

$
$

S

797.35
797.35

1,594.71

References:
Column A: Company Schedule

Column B: Testimony JMM
Column C: Column [A] + Column [B] \

an
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Schedule JMM-W14
Page 2 of 2

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

0

LINE
NO.

Description of Unallowable Cost
Wind Analysis & Planning Software
Gold Watches and Clocks
Pilsner Beer Glasses
Leafs-Raptors Season Tickets
Super Bowl XLll Tickets
Subtotal for Office Expenses

Amount
$15,056
$16,864
$5,700
$5,066
$3.500

$46,186

1 Category
2 Office Fees and Expenses
3 Office Fees and Expenses
4 Office Fees and Expenses
5 Office Fees and Expenses
6 Office Fees and Expenses
7
8
9 Licenses and Fees
10 Licenses and Fees
11 Licenses and Fees
12 Licenses and Fees
13 Licenses and Fees
14 Licenses and Fees
15 Licenses and Fees
16 Licenses and Fees
17 Lieenses and Fees
18 Licenses and Fees
19 Licenses and Fees
20

Donation - Wind Project Develop
Donation - Water Project in Africa
Donation - Cancer Society
Donation - Multiple Myeloma
Wind DeVelopment
U.S. Trustee
St. Leon Wind Energy
Algonquin Power Fund inc Taxes
Algonquin Power Fund inc Taxes
Tax Ruling Request for KMS America & Subs
Algonquin Power Fund inc Taxes
Subtotal forLicenses &Fees

$25,000
$25,000
$13,350
$5,000
$7,887
$9,375

$12,556
$6,891
$6,794

$10,000
$23,789

$145,642



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Q

\' L

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0-04
Test Year Ended September 30, zoos

Schedule JMM-W15

OPERATING INCOME ADJUSTMENT no. 2 _ RATE CASE EXPENSE

[A] [BI a c ;

1 Rate Case Expense $ 70,000 $ (28,000) $ 42,000

Staff Calculation:

Estimated Rate Case Cost
Normalized Over Five Years

$ 210,000
5

42,000

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

E
* \

' i

Litchfield ParkService Company Water Division
Docket No. W-01427A-09-0104
Test YearEnded September 30,2008

Schedule JMM-W16

OPERATING INCOME ADJUSTMENT no. 3 MEALS AND ENTERTAINMENT

1 775.00 Miscellaneous Expense

[Al [Bl [Cl
COMPANY STAFF STAFF
PROPOSED ADJUSTMENTS RECOMMENDED
$ 81,664 $ (827) $ 80,837

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

9
* \

K

Utchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Schedule JMM-W17

OPERATING INCOME ADJUSTMENT no. 4 - BAD DEBT

[AI [B] [C]

1 Bad Debt Expense $ 3,264 $ 5,284 $

STAFF
RECOMMENDED

8,548

Staff Calculation:
Test Year
2007
2006

Normalized over 3 years
$

$3,264
1,898

20,483
$25,645

3
8,548

p

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)

a

..



LINE
no.

ACCT
no. DESCRIPTION

PLANT In
SERVICE
Per staff

NonDepreclable
or Fully DepreclatM

PLANT

DEPRECIABLE
PLANT

(Col A . Col 8)
DEPRECIATION

RATE

p.
Q x

Litchfield Park Sewlce Company - Water Dlvlslon
Docket No. W~01427A-09-0104
Test Year Ended September 30, 2008

301
302
303
304
305
ace
307
308
309
310
311
320
320
330
331
333
334
335
335
339
340
341
342
343
344
345
348
347
348

Organization Cost
Franchise Cost
Land and Land Rights
Structures and Improvements
Collecting and impounding Res.
Lake River and Other Intakes
Wells and Springs
Infiltration Galleries and Tunnels
supply Mains
Power Generation Equipment
Electric Pumping Equipment
Water Treatment Equipment
Water Treatment Plant
Distribution Reservoirs & Standpipe
Transmission and Distribution Mains
Services
Meters
Hydrants
ElackNow Prevention Devices
Other Plant and Miscellaneous Equipment
Office Furniture and Fixtures
Transportation Equipment
Stores Equipment
Tools and Work Equipment
Laboratory Equipment
Power Operated Equipment
Communications Equipment
Miscellaneous Equipment
Other Tangible Plant
Total Plant

OPERATING INCOME ADJUSTMENT no. 5 - DEPRECIATION EXPENSE ON TEST YEAR PLANT

[Al IBO I I I

$
$
$
$
$
s
s
s
$
s
$
s
s
s
$
s
$
s
s
s
s
s
s
s
s
$
$
s
s
$

430,844
28,929,171
4,249,744
4,138,752
2,055,781

38,387
259,531
551.757
177,165

31,711
23,350

1 ,254,595
24,655,322

202.259
917,055

1,337,824

2.382,102

119,710

100 $
$
$
$
$
$
$
s
s
s
$
$
s
s
$
s
s
s
$
$
s
s
s
s
$
$
$
$
s

1 ,284_595

100 s

4

$
s
$
s
s
$
s
s
s
$
s
s
$
s
s
s
s
s
s
s
S
$
$
s
$
$
s
s
$

430,644
28,929,171
4,249,744
4,138,752
2,055,781

38,387
259,531
551 ,757
177,165

31 ,711
23,350

24,656,322

202,269
917,055

1,337,824

2,382,102

119,710

[DI LEI
DEPRECIATIOn

EXPENSE
( C o l C xC o l D )

0.00% $ .
0.00% $ .
0.00% s
3.33% $
2.50% $
2.50% $
3.33% s
5.87% $
2.00% s
5.00% $

12.50% $
3.33% $
3.33% $
2.22% $
2.00% $
3.33% $
8.33% $
2.00% $
8.67% s
B.S7% s
6.67% $

20.00% s
4.00% $
5.00% $

10_00% s
5.00% $

10.00% $
10.00% $
10.00% s

s

Schedule JMM-W1 f

9,560
578,583
141,515
344,758
41,115

2,560
17,311
36,802
35,433
1,26a
1,168

10,113
114,632
44,550

821,056

11.971

79,324

71,7B5,970 s 1,284,595 70,501,275 2,291,721

1
2
3
4

5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
so
34
35
36
37
38
39
40

Composite Depreciation Rate (Depr Exp l Depreciable Plant):
CIAC:

Amortization of CIAC (Line 32 x Line 33):
s
s

3.25%
s,096,1 BO

100,645

Depreciation Expense Before Amortization of CIAC :
Less Amortization of CIAC:

Test Year Depreciation Expense Staff:
Depreciation Expense - Company:

Staffs Total Adjustment:

s
s
s
$
s

2,291 ,721
100,645

2,181,077
2,291 ,982
(100,905)

89L§Le1:LQ@5;
Column [A]:
Column [B]:
Column (Cl:
Column [D]:
Column [E]:

Schedule JMM-W4
From Column [A]
Column [A] - Column [B]
Engineering Staff Report
Column [C] x Column [D]



STAFF
RECOMMENDED

LINE
NO. Property Tax Calculation

STAFF
AS ADJUSTED

\

1
*

4

Lltchfield Park Service Company - Water Dlvislon

Docket No. w-014z1A-09-0104

Test Year Ended September 30, 2008

OPER AT I N G  I N C OM E AD JU ST M EN T # ) 4 - Property Tax Expense

Schedule JMM-W19

[AL [Bl

$ $

$
s

s

6,475,003
2

12,950,006
6,475,003

19,425,009
3

6,475,003
2

12,950,006 $

6,475,003
2

12,950,006
11 ,503,750
24,753,756

3
8,251,252

2
16,502,504

94,101
12,855,905

21 .0%
2,699,740

9.5187%

$
$

94,101
16,408,403

21 .0%
3.445,765

9.5187%
s

$
$ 256,980

373.338

$ (116.358)

$
s
$

327,992
256,980

71 ,012

$

1 l Staff Adjusted Test Year Revenues
2 Weight Factor
3 Subtotal (Line 1 * Line 2)
4 Staff Recommended Revenue, Per Schedule JMM-W1
5 Subtotal (Line 4 + Line 5)
6 Number of Years
7 Three Year Average (Line 5 / Line 6)
8 Department of Revenue Mutilplier
9 Revenue Base Value (Line 7 * Line 8)

10 Plus: 10% of CWIP .
11 Less: Net Book Value of Licensed Vehicles
12 Full Cash Value (Line 9 + Line 10 - Line 11)
13 Assessment Ratio
14 Assessment Value (Line 12 ' Line 13)
15 Composite Property Tax Rate (Per Company Schedule)
16
17 Staff Test Year Adjusted Property Tax (Line 14 " Line 15)
18 Company Proposed Property Tax
19
20 Staff Test Year Adjustment (Line 16-Line 17)
21 Property Tax - Staff Recommended Revenue (Line 14 ' Line 15)
22, Staff Test Year Adjusted Property Tax Expense (Line 16)
23 Increase in Property Tax Expense Due to Increase in Revenue Requirement
24
25
26
27

Increase to Property Tax Expense
Increase in Revenue Requirement
Increase to Property Tax per Dollar Increase in Revenue (Line19/Line 20)

71,012
5,328,747

1.332618%

l
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1
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Litchfield Park Sewica Company - Water Dlyislon

Docket No. W-01427A-09-0104

Test Year Ended September 30, zone

Schedule JMM-W20

P

OPERATING INCOME ADJUSTMENT no. . TEST YEAR INCOME TAXES

L IN E
DESCRIPTION

Test Year
$
$
$
$

$
$
$
s
$
s
s
s

6,475,003
6,716,612

409,400
(651 ,009)
6.9680%
(45,352)

(505,647)
(7,500)
(6,250)
(8,500)

(91 ,650)
(92,020)

(205,920)
(251 ,282)

1

2

3

4 Calculation of Income Tax:
5 Revenue (Schedule JMM-11)
6 Operating Expenses Excluding Income Taxes
7 Synchronized Interest (L17)
8 Arizona Taxable Income (L1 - L2 - La)
9 Arizona State Income Tax Rate
ID Arizona income Tax (L4 x L5)
11 Federal Taxable Income (LE - LE)
12 Federal Tax on First Income Bracket ($1 - $50,000) @ 15%
13 Federal Tax on Second Income Bracket ($51,001 - $75,000) @ 25%
14 Federal Tax on Third Income Bracket ($75,001 - $100,000) @ 34%
15 Federal Tax on Fourth Income Bracket ($100,001 - $335,000) @ 39%
16 Federal Tax on Fifth Income Bracket ($335,001 -$10,000.000) @ 34%
17 Total Federal Income Tax
18 Combined Federal and State Income Tax (L44 + L51)
19
20
21 Calculation of Interest Svnchronizalion:
22 Rate Base (Schedule JMM-W4)
23 Weighted Average Cost of Debt
24 Synchronized Interest (L16 x L17)
25
26
27
28
29

s 37,218,182
1.10%

409,400

Income Tax - Per Staff $
Income Tax - Per Company 5

Staff Adjustment S

7

(251 ,282)
(449,705)
198,423



.4

4 \

Litchfield Park Service Company - Water Division
Docket No. W-01427A~09-D104
Test Year Ended September 30, zoos

fs; ¥ 84" .Ra2i 94 43'A
v 35 ¢

Schedule JMM-W21

Selected Financial Information
Pro forma Includes Immediate Effects of the Proposed Long-term Debt

[Al [Bl
9/30/2008 11/4/2009
Test Year vwrn StaffRecommended Operating Income

Operating Results and Staff Recommended Loan Amount of $2,925,000
Mt/vout Loan Pro Forms

s1 Operating Income/(Loss)
2 Depreciation Expense
3 Income Tax Expense
4 Interest Expense
5 Principal Repayment

9,678
2,191,077
(251,282)
747,446
230,000

Note 1
Note 2

$ 3,237,982
2,191 ,077
1,778,145

898,988
314,982

Note 3
Note 4

TIER a. DSC Calculation

-0.32 5.58
N E R

e I1.+31 + [41
DSC

7 (1+2+3} + [4+51 1.99 5.94

Note 1: This information was taken from the Company's 2008 annual report:
1999 IDA Loan Interest $ 256.782
2001 IDA Loan Interest 490,664
Total $  I 4 / , 4 4 6

Note 2: This information was taken from the Company's 2008 annual report:
1999 IDA Loan Principle S 170.000
2001 IDA Loan Principle 60.000
Total s 230,000

Note 3: This pro-foma information is based on a 20 year WIFA loan at 5.25 percent annual interest:
Total Interest of Old Loans S 747,446
Interest on New Loans 151 ,537

$ 898,983

Note 4: This pro-forma information is based on a 20 year WIFA loan at 5.25 percent annual interest:
Total PNndple bf old Loans $ 230,000
Principle on New Loans 84,982

$ 314,982
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

WATER DIVISION
DOCKET nos. W-01427A-09-0104, W-01427A-09-0116, AND W-01427A-09-0120

As compared to Direct Testimony, Staffs Surrebuttal position decreases its
recommended revenue requirement by $22,438, from $11,803,750 to $11,781,312 Staff
recommends revised rates that would increase operating revenues from test year by $4,902,602
to produce operating revenues of $11,781,312 resulting in operating income of $3,234,150 or a
71.27 percent increase over test year revenues of $6,878,710 Staff also recommends a revised
FVRB 0f$377174,137.

Revenue Requirement

Staff recommends its revised revenue requirement, revised revenue increase, and revised
percentage of revenue increase.

Rate Base

Staff recommends a revised rate base, and responds to Litchfield Park Service
Company's ("LPSCO" or "Company") comments to Staffs customer security deposits, and
further comments on why Staff continues to recommend disallowance of the Company's
deferred regulatory assets .

Income Statement

Staff recommends revised operating income, and responds to the Company's comments
on corporate expense allocation expense. Based on new information, Staff now recommends
disallowance of employee bonuses.

Financings

Staff has updated its financing numbers to reflect the changes made in its Surrebuttal
Testimony.



Surrebuttal Testimony of Jeffrey M. Michlik
Docket Nos. W-01427A-09-0104, W-01427A-09-0116, and w-01427A-09-0120
Water Division
Page 1

1 INTRODUCTION

2 Q- Please state your name, occupation, and business address.

3

4

5

My name is Jeffrey M. Michlik. I am a Public Utilities Analyst V employed by the

Arizona Corporation Commission ("ACC" or "Commission") in the Utilities Division

("Staff"). My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q- Are you the same Jeffrey M. Michlik who filed Direct Testimony in this case?

8 Yes, I am.

9

10 Q- What is the purpose of your Surrebuttal Testimony in this proceeding?

11

13

14

The purpose of my Surrebuttal Testimony in this proceeding is to respond, on behalf of

Staff, to the Rebuttal Testimony of Litchfield Park Service Company's ("LPSCO" or

"Company") witnesses, Mr. Thomas J. Bourassa and Mr. Greg Sorensen, regarding

revenue requirement, rate base, and operating revenues and expenses.

15

16 Q- Did you attempt to address every issue the Company raised 'm its Rebuttal

17

18

19

20

21

Testimony"

No. Staff limited its discussion to the specific issues as outlined below. Staffs lack of

response to any issue in this proceeding should not be construed as agreement with the

Company's position in its Rebuttal Testimony, rather, where there is no response, Staff

relies on its original Direct Testimony.

22

23 Q, Please explain how Staff's Surrebuttal Testimony is organized.

24

25

Staff s Surrebuttal Testimony is generally organized to present issues that Mr. Bourassa

and Mr. Sorensen present in their Rebuttal Testimonies.

12

1

A.

A.

A.

A.



Surrebuttal Testimony of Jeffrey M. Michlik
Docket Nos. W-01427A-09-0104, W-01427A-09-0116, aNd w-01427A-09-0120
Water Division
Page 2

1

2

REVENUE REQUIREMENT

Q. Has St aff reviewed Mr.  Bourassa 's  and Mr.  Sorensen's Rebut t al Test imony

regarding revenue requirement for the Water Division?3

4 Yes .

5

6

7

8

9

10

Q- Has Staff revised its recommendations from its direct testimony?

Yes. As compared to DIRECT TESTIMONY, Staffs Surrebuttal position decreases its

recommended revenue requirement by $22,438, from $11,803,750 to $11,781,312. This

decrease reflects Staffs Surrebuttal adjustments as discussed herein.

11

12

Q-

13

14

Please summarize the proposed and recommended revenue requirement, revenue

increase, and percentage increase.

The proposed and recommended revenue requirement, revenue increase, and percentage

increase are as follows :

15

16

17

18

l15.96 percent

19

20

21

Company-Direct

Staff-Direct

RUCO-Direct

Company-Rebuttal

Staff-Surrebuttal

Revenue Requirement

$13,983,149

$11,803,750

$10,923,684

$13,637,738

$11 ,781 ,312

Revenue Increase Percentage Increase

$7,508,146

$5,328,747

$4,044,974

$6,759,028

$4,902,602

81 .82 percent

58.80 percent

98.26 percent

71 .27 percent

22

A.

A.

A.



Surrebuttal Testimony of Jeffrey M. Michlik
Docket Nos. W-01427A-09-0104, W-01427A-09-0116, and W-014;7A-09-0120
Water Division
Page 3

1 RATE BASE

2 Q. Has Staff reviewed Mr. Bourassa's and Mr. Sorensen's Rebuttal Testimony

3 regarding rate base for the Water Division?

4 Yes.

5

6 Q-

7 Yes .

8

9

Has Staff revised its recommendations from its direct testimony?

As compared to Direct Testimony, Staffs Surrebuttal position decreases its

recommended rate base by $44,045, from $37,218,182 to $37,174113'7. This decrease

reflects Staffs Surrebuttal adjustments as discussed herein.

10

11 Q-

12

Would Staff please identify each party's respective rate base recommendations?

Yes. The rate bases proposed and recommended by all parties in the case are as follows :

13

14 OCRB FVRB

15 Company-Direct

Staff-Direct16

17

18

RUCO-Direct

Company-Rebuttal

Staff-Surrebuttal19

$37,924,592

$37,218,182

$3>7»222.8>;Y8

$37,502,569

$37,174,137

$37,924,592

$37,218,182

$373229,878

$37,502,569

$37,174,137

20

21 Q.

22

Are there any adjustments to plant  in service that Staff did not  make in Direct

Testimony, but would like to make now for the Water Division?

23 Yes .

24

A.

A.

A.

A.

a



Surrebuttal Testimony of Jeffrey M. Michlik
Docket NOS. W-01427A-09-0104, w-01427A-09-0116, and W~014Z7A-09-0120
Water Division
Page 4

1 Q-

2

Please provide a summary of adjustments that you have accepted from the Company

and/or RUCO, and on which schedule the adjustments have been made.

3 Staff has made the following adjustments to rate base for the Water Division:

4

5

6

Plant-in-Service

7

8

9

10

Staff has added $21,000 to account no. 301 organization cost, as shown on Surrebuttal

Schedule JMM-W7. Based on review of supporting documentation, Staff has accepted the

Company's and RUCO's adjustment.

11

12

Staff has capitalized expenses in the amount of $1,114 for Account No. 307 Wells and

Springs, and $8,600 for Account No. 331 Distribution Mains, as shown on Surrebuttal

Schedule JMM-W7. Based on review of supporting documentation, Staff has accepted the

Company's and RUCO's adjustment.13

14

15

16

Staff has removed $7,072 related to office rent that was included in Account No. 307

Wells and Springs, as shown on Surrebuttal Schedule JMM-W7. Based on review of

supporting documentation, Staff has accepted the Company's and RUCO's adjustment.17

18

19

20

21

22

23

24

25

A.

Accumulated Depreciation

Staff adjusted accumulated depreciation to reflect Plant-ln-Service that has been fully

depreciated in the amount of $78,879, accumulated depreciation of Capitalized Plant in

the amount of $119, and the removal of accumulated depreciation related to the removal

of the office rent in the amount of $1,449. See Surrebuttal Schedule JMM-W8. Staff

made these adjustments to accumulated depreciation based on review of the Company's

Rebuttal Testimony.
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1

2

Reclassu'ication of Advances-in-aid ofConstl'uction to Customer Meter Deposits

Staff removed $2,238,022 firm Advances-In-Aid of Construction and reclassified this

3

4

amount as customer meter deposits. See Surrebuttal Schedule JMM-W9. Based on review

of the Company's rebuttal testimony, Staff has accepted the Company's adjustment.

5

6

7

Deferred Income Taxes and Credits

Staff increased deferred income taxes and credits to the Company's proposed amount of

8 See Surrebuttal Schedule JMM-W10. Based on review of the Company's

9

$448, 160.

Rebuttal Testimony, Staff has accepted the Company's adjustment.

10

11 Q- Please review the remaining contested issues related to rate base for the Water

12 Division.

13 Certainly.

14

15 Security Deposits

1.6 Q- Does Staff still believe security deposits should be included 'm rate base?

17 Yes. By definition customer security deposits are customer deposits.

18

19 Q-

20

21

22

23

24

What do customer deposits represent?

Customer deposits represent funds received from ratepayers as security against potential

losses arising from failure to pay for service. These funds are similar in nature to

customer advances for construction. Both represent a liability to repay the funds received

either after a specified period or upon satisfaction of certain requirements. Like customer

advances, the deposits are available to the utility for use in support of its rate base

investment.25

A.

A.

A.



Surrebuttal Testimony of Jeffrey M. Miohlik
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l Q- Does Staff include customer deposits in rate base?

2 Yes .

3

4 Accumulated Deferred Income Taxes

5 Q- Has Staff determined its final position regarding the issue of deferred income taxes?

6

7

8

9

Staff is still reviewing Mr. Bourassa's proposal and rebuttal adjustment for this item.

While Staff agrees with the methodology used by Mr. Bourassa, Staff believes that the

substantiation for the underlying calculations warrants an in-depth review and analysis.

Staff is provisionally including the Company's adjustment pending completion of its

10 analysis.

11

12 Deferred Regulatory Assets

13

14

Q. Has Staff changed its position regarding the Company's deferred regulatory assets

related to potential contamination of the Company's wells?

15 No. Staff continues to recommend exclusion of the assets from the Company's rate base.

16

17 Q- Does Staff  believe that the increased water testing costs and legal costs were

18 unnecessary or unreasonable?

19 No.

20

21

These costs were incurred as part of the Company's efforts to monitor the

groundwater for possible contamination from the TCE plume and therefore benefit the

ratepayers by enhancing customer safety.

22

A.

A.

A.

A.

1

t
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1 Q-

2

Has the Company sought recovery of these expenses from the party or parties

responsible for the potential contamination of their water supplies?

3

4

5

No. The Company's responses to a series of data requests indicate that the Company has

taken no legal action against the responsible party and, in fact, has not even asked the

responsible party for reimbursement of these costs. *

6

7 Q- How does Staff recommend these easts be treated at this time?

8

9

10

11

12

13

Staff believes that the Company should continue to defer these costs until a future rate

case. The Company stated in its data responses that it would initiate legal action against

the responsible party when any well-site contamination occurs. At this time, it is

unknown whether or not the Company's well-site may eventually be contaminated or

whether the Company will have any of the costs recovered, It is premature to pass these

costs on to the ratepayers and, therefore, Staff recommends that the costs continue to be

14 deferred .

15

16 OPERATING INCOME

17

18

Q- Are there any adjustments to plant in service that Staff did not make in Direct

Testimony, but would like to make now for the Water Division?

19 Yes.

20
4

21 Q.

22

Please provide a summary of adjustments that you have accepted from the Company

and/or RUCO, and on which schedules the adjustments have been made.

23 Staff has made the following adjustments to operating income for the Water Division:

24

A.

A.

A.

A.

l
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1

2

3

4

Revenue Annualizationfor the City of Goodyear

Staff has added $403,707 to test year metered water revenues, as shown en Surrebuttal

Schedule JMM-W15 . Based on review of supporting documentation, Staff has accepted

the Company's and RUCO's adjustment.

5

6 Fuel for Purchased Power

Staff has removed $20,309 from fuel for power production, as shown on Surrebuttal

Schedule JMM-wl6. Based on review of the Company's Rebuttal Testimony, Staff has

accepted the Company's adjustment.

7

8

9

10

11

12

13

14

Chemical Expense

Staff has removed $305 from chemical expense, as shown on Surrebuttal Schedule JMM-

W17. Based on review of supporting documentation, Staff has accepted the Company's

and RUCO's adjustment.

15

16

17

18

19

20

Capitalized Expenses

Staff has removed $9,714 in capitalized expenses and $3,191 in unnecessary expenses

from outside services, as shown on Surrebuttal Schedule JMM-W18. Based on review of

supporting documentation, Staff has accepted the Company's and RUCO's adjustment.

21

22

23

24

Depreciation Expense

Staff has recalculated its amortization of contributions using a specific rate rather than a

composite rate, as shown on Surrebuttal Schedule JMM-W22. Based on review of the

Company's Rebuttal Testimony, Staff has accepted the Company's adjustment.

25
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1 Q- Please review the remaining contested issues related to operating income for the

2 Water Division.

3 Certainly.

4

5 Corporate Expense Allocation

6 Q,

7

How does the Algonquin Power Income Fund ("Fund" or "APIF") produce income

for its shareholders"

8

9

The Fund, according to its 2008 annual report produces earnings for its shareholders

through a diversified portfolio of renewable energy and utility assets.

10

11 Q. What was the APIF's business strategy?

12 The Fund's 2008 annual report states the following concerning its business strategy:

13

14

15

16

17

18

Algonquin 's business strategy is to maximize long term unitholaler value
by strengthening its position as a strong renewable energy and
infrastructure company. The Company is focused on growth in cash flow
and earnings in the business segments in which it operates. (emphasis
added)

19

20 Q- What was the APIF's income for 2008?

21

22

The APIF generated $57 million in income before taxes according to its 2008 audited

financial statements.

1

23

A.

A.

A.

A.
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1 Q-

2

Does Staff agree with the Company's statement that "APIF incurs the central office

cost for the benefit of its subsidiary businesses" and "but for the subsidiary

3 businesses, APIF would not have central offices costs . . . 79
n (Bourassa Rebuttal, page

4 33, lines 19 through 33)?

5

6

7

8

9

10

11

No, Staff does not. The APIF is an unregulated for-profit business that incurs costs

primarily for the benefit of its shareholders. Making a profit is the ultimate reason any

for-profit company incurs expenses. The Fund is focused on "growth in cash flow and

earnings" as evidenced from its business strategy. Since shareholders seek a profit and

the APIF incurs expenses (e.g. central office costs) in order to generate that profit, it is

obvious  tha t  the cent r a l  off ice cos t s  a r e incur red pr imar ily for  the benefit  of  the

shareholders rather than for LPSCO as the Company indicates. The central office costs

would have been incurred even if the Fund did not own LPSCO because the central office12

13

14

costs were incurred to make a profit for the shareholders and not to operate LPSCO. The

benefit to LPSCO is only incidental.

15

16 Q-

17

Please comment on the Company's statement that the Company only owns 63

companies and not 71 as stated in the Staff Report.

18

19

20

According to the Company's financial report, the Company has interest in the other eight

companies, and accordingly it generates expenses from them. Therefore, Staff included

them in its calculation.

21

A.

A.
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1 Employee Bonus Expense

2 Q, Since the time of filing Direct Testimony, are there any adjustments that Staff would

like to make in its Surrebuttal filing?3

4

5

6

Yes. Staff recommends that $52,954 be removed for employee bonuses. Of that amount,

Staff recommends $26,477 be allocated to water and $26,477 be allocated to wastewater

based on Staffs allocation of corporate expenses.

7

8

9

10

Q- Why is Staff malting this adjustmentnow?

11

Upon reviewing the Company's response to a later data request regarding bonuses, Staff

determined that this amount had been incurred for performance incentives paid to

employees, which Staff believes should not be passed on to the ratepayers .

12

13

14

Q- What is Staff recommending?

15

16

Staff recommends removing $26,477 from coNtractual services, as shown on Surrebuttal

Schedule JMM-W18.

17

18

19

20

FINANCINGS

Q. Has Staff updated its times interest earned ratio and debt service coverage ratio, to

reflect the adjustments Staff has made to in its Surrebuttal Testimony?

Yes, the updated calculations are shown in Schedule JMM-W25.

21

22 Q- Does this conclude your Surrebuttal Testimony?

23

A.

A.

A.

A.

A. Yes.



Litchfield Park Service Company -Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W1

REVENUE REQUIREMENT

LINE
no. DESCRIPTION

(A)
COMPANY

FAIR
VALUE

(B)
STAFF
FAIR

VALUE

$ 37,924,592 35 37,174,137

$ $ 258,240

1 Adjusted Rate Base

2 Adjusted Operating Income (Loss)

3 Current Rate of Return (LE /L1)

(282,890)

-0.75% 0.69%

4 Required Rate of Return 11.41% 8.70%

$ 4,327,196 $ 3,234,150

$ 4,610,086 $ 2,975,910

5 Required Operating Income (L4 * LI)

6 Operating Income Deficiency (L5 - LE)

7 Gross Revenue Conversion Factor 1 .6286 1.6474

8 Required Revenue Increase (LE*LE) $ 7,508,146 Is 4,902,602 I

9 Adjusted Test Year Revenue $ 6,475,003 $ 6,878,710

10 Proposed Annual Revenue (L8 + LE) $ 13,983,149 $ 11,781,312

11 Required Increase in Revenue (%) 115.96% 71.27%

References:
Column (A): Company Schedule A-1
Column (B): Staff Schedules JMM-W3 and JMM-W13

1



Litchfield Park Service Company -Water Division
Docket No. W-01427A~0S.01 DO
Test Year Ended September so, 2008

Surrebuttal Schedule JMM-W2

GROSS REVENUE CDNVERSION FACTOR

(A) (B) (C) (D)LINE
no. DESCRIPTION

1
2
3
4
5
6

Calculation of Gross Revenue Conversion Factor
Revenue
Unooliecible Factor (Line 11)
Revenues (LI - L2)
Combined Federal and State income Tax and Property Tax Rate (Line 23)
Subtotal (LE _ LE)
Revenue Conversion Factor (L1 lL)

100.0000%
00000%

100.0000%
39.2994%
60,7006%
1.647430

7
8
g
10
11

Calculation of Uncollecttible Factor
Unity
Combined Federal and Sta&e Tax Rate (Line 23)
One Minus Combined Income Tax Rate (L7 - LB )
Uncollectible Rate
Uncollectible Factor (LQ ' L10 )

100.0000%
38847g5%
61,5205%

0.0000%
0.0000%

100.0000%
6.96B0%

93.0320%
33.B717 %
31 . 5115%

Calculation of Effective Tax Rafe:
12 Operating Income Before Taxes (Arizona Taxable Income)
13 Arizona State Income Tax Rate
14 Federal Taxable Income (L12 - L13)
15 Applicable FederaI Income Tax Rate (Line 55)
16 Effective Federal Income Tax Rate (L14 X L15)
17 Combined FederaI and State Income Tax Rate (L13 +L16) 3B.4795%

100,0000%
384795%
61.5205%

1.3326%
0.8198%

Calculation of Effective Propertv Tax Factor
18 Unity
19 Combined Federal and State Income Tax Rate (L17)
20 One Minus Combined Income Tax Rate (L18-L19)
21 Property Tax Factor (JMM-W 18_ L27)
22 Effective Property Tax Factor (L20"L21)
23 Combined Federal and State Income Tax and Property Tax Rate (L17+L22) 392994° /1

$ 3,234, 150
258,240

24 Required Operating Income (Schedule JMM-W 1_ Line 5)
25 AdjustedTest Year Operating Income (Loss) (Schedule JM m-w11, Line 35)
26 Required increase in Operating Income (L24 . L25) s 2_975,910

$ 1,776,041
(85,318)

27 Income Taxes on Recommended Revenue (Col. {E], L52)
28 Income Taxes on Test Year Revenue (Col. [B], L52)
29 Required Increase in Revenue to Provide for Income Taxes (L27 . L2B) 1.881,359

$ 11,7Bt,312
D.0000%

30 Recommended Revenue Requirement (Schedule JMM-W 1, Line 10)
31 Uncollectible Rate (Line 10)
32 Uncolllectible Expense on Recommended Revenue (L30*L31)
33 Adjusted Test Year Uncollectible Expense
34 Required Increase in Revenue to Provide for Uncollectible Exp. (L32-L33)

s
s

$ 338,453
273,120

35 Property Tax with Recommended Revenue (JMM-W 11_ Col B, L31)
36 Property Tax on Test Year Revenue (JMM-W 18. Co\ A, L17)
37 increase in Property Tax Due to Increase in Revenue (L35-L36)
38 Total Required Increase in Revenue (L26 + L29 + L34 + L37)

65,333
$ 4,902,602

Test
Year
6,B78,710
6,705,788

40B,916
(235,994)
6.9680%
(16,444)

(219,550)
(7,500)
(6,250)
(8,500)

(45,624)

s 4,902,602
Calculation of Income Tax:

39 Revenue (Schedule JMM-W 11, Col. [0], Line 5 8< Sch. JMM-W 1_ Col [D] Line AC $
40 Operating Expenses Excluding Income Taxes $
41 Synchronized Interest (L56) $
42 Arizona Taxable Income (L39 - L40 . L41) $
43 Arizona State income Tax Rate
44. Arizona Income Tax (L42 x L43)
45 Federal Taxable income (L42 - L44)
46 Federal Tax on First Income Bracket ($1 . $50,000) @ 15%
47 Federal Tax on Second Income Bracket ($51,001 - 575,000) @ 25%
48 Federal Tax on Third income Bracket ($75,001 - $100,000) @ 34%
49 Federal Tax on Fourth Income Bracket ($100,001 - $335,000) @ 39%
50 Federal Tax on Fifth Income Bracket ($335,001 -$10,000,000) @ 34%
51 Total Federal Income Tax
52 Combined Federal and State income Tax (L44 + L51)

s
$
s
s
$
$
$
$
s

(638,874)
(85,318)

Staff
Recommended
$ 11,781,312
$ 6,771,121
$ 408,916
s 4,601,275

6.9680%
320,617

4,280,658
7,500
6,250
8,500

91,650
1,341,524
1,455,424
1,7761041

$
as
$
$
$
s
$
$
$

53 Applicable Federal Income Tax Rate [Col. (EL. L51 . Col. [8]. L511 / 1c01. [EL. L45 . Col, {B], L45] 33.8717%

Calculation of Interest Svnchronlzalion:
54 Rate Base (Schedule JMM-W3, Col. (C), Line 17
55 Weighted Average Cost of Debt (Schedule JMM-W19)
56 Synchronized Interest (L45 X L46)

$ 37,174,137
11000%
408,916



Litchfield Park Service Company - Water Division
Docket No. W~01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W3

RATE BASE - ORIGINAL COST

(B) (C)
STAFF

AS
ADJUSTED

LINE
no.

(A)
COMPANY

AS
FILED

STAFF
ADJUSTMENTS

Adj.
No.

$ $ as1
2
3

Plant in Service
Less: Accumulated Depreciation
Net Plant in Service $

73.731,815
9,107,141

64,624,674 $

(36,433) 12,3
(80,209) 4
43,776 $

73,695,382
9,026,932

64,668,450

LESS.

$ $ (7,888) 2 $
$
$

3,096.180
860,706

2,235,474

4
5
6

Contributions in Aid of Construction (CIAC)
Less: Accumulated Amortization

Net CIAC

3,104,068
860,706

2,243,362 (7,888)

7 Advances in Aid of Construction (AIAC) 24,583,673 (2,246,699) 5 22,336,974

8 Customer Deposits 68,685 2,405,020 5 2,473,705

9 Deferred Income Tax Credits 21.451 426,709 6 448,160

ADD:

9 Unamortized Debt Issuance Costs 134,528 (134,528) 7

10 Deffered Regulatory Assets 82,561 (82,561) 8

11 Original Cost Rate Base $ 37,924,592 $3 (750,455) $ 37,174,137

References:
Column [A]: Company as Filed
Column [B]: Schedule JMM-W4
Column (C): Column (A) + Column (B)
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LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W5

RATE BASE ADJUSTMENT no. 1 .. POST-TEST YEAR PLANT

[A] tBs 101

1 Post-Test Year Plant $ 1,866,965 $ 18,805 $ 1 ,885,770

Based on Staff Engineering Report Table 1-1 .

REFERENCES:
Column {A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

DESCRIPTION

COMPANY
AIAC & CIAC

AS FILED
STAFF

ADJUSTMENTS
STAFF

AS ADJUSTED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W6

RATE BASE ADJUSTMENT no. 2 - PLANT NOT USED AND USEFUL

IA] [B] [cl

304
311
339

Structures & Improvements
Electric Pumping Equipment
Other Plant & Miscellaneous Equipment

$ $

$

24,698,293
948,213
265,281

25,911,787 $

(41 .971) s
(31 ,158)
(5,750)

(78,879)

24,656,322
917,055
259,531

25,832,908

Based on Staff Engineering Report Table H-1 .

rAn [B] [C]

Advances in Aid of Construction (AIAC) as 24,583,673 s (8,677) $ 24,574,996

1
2
3
4

5
6
7
8
9
10
11
12

13
14 Contributions in Aid of Construction (GIAC) $ 3,104,068 5 (7,8B8) $ 3,096,180

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

l



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0-04
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM.-W7

RATE BASE ADJUSTMENT no. 3 - COMPANY REBUTTAL ADJUSTMENTS TO PLANT IN SERVlCE THAT STAFF ACCEPTS

tAl [B] [C]

301
307
331

Organization Costs
Wells and Springs
Distribution Mains

$ $ $

$

100
2,382,102

28,929,171
31,311,273 $

21,000
(5,958)
8,600

23,642

21,100
2,376,144

28,937,771
31.334,915

1
2
3
4

5
6
7

307
307

Wells and Springs
Wells and Springs

- Hydro Controls and Pump Systems
- Suncor Development Company (2002)

$

$

1,114
(7,072)
(5,958)

REFERENCES:
Column [A]: Company Filing
Column [B]: Surrebuttal Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no. DESCRIPTION

COMPANY
AS FILED

STAFF
ADJUSTMENTS

STAFF
AS ADJUSTED

r

an

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W8

RATE BASE ADJUSTMENT no. 4 . ACCUMULATED DEPRECIATION
I

[Al [B] [Cl

1 Accumulated Depreciation S 9,107,141 $ (80,209) $9,071,918

ND Plant Retirements
304 Structures and improvements
311 . Electric Pumping Equipment
339 Other Plant and Misceiianeous Equipment

$

$

(41 ,971)
(31 ,158)
(5,750)

(78,879)
A/D on Capitalized Plant

307 Wells and Springs
331 Transmission and Distribu'tion Mains

$ 54
65

119s

A/D on Removed Capitalized Office Rent
307 Wells and Springs $ (1 ,449)

References:
Column [A]:
Column [B]:
Column [C];

Company Application
Surrebuttal Testimony JMM
Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company -Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W9

RATE BASE ADJUSTMENT no. 5 - CUSTOMER DEPOSITS

rAn tBs rc1

1 Customer Deposits $ 68,685 $ 2,405,020 $ 2,473,705

Staff Calcuiationz
8600-2-0100-20-2117-0000 Hydrant Meter Deposits
8600-2-0000-20-2113-0000 Customer Deposits
8600-2-0000-20-2112-0002 Customer Security Deposits

$

$

85,200
73,568

8.230
166,998

Company declass of AIAC $ 2,238,022

rAn [B] ICE

1 Advances in Aid of Construction (AIAC) $ 24,583,673 $ (2,238,022) $ 22,345-651

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct and Surrebuttal Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. WS-2987-D8-0180
Test Year Ended: December 31, 2007

Surrebuttal Schedule JM M-W10

RATE BASE ADJUSTMENT no. 6 - DEFERRED INCOME TAXES

[Al [B] [C]

1 Deferred Income Taxes $ 21,451 $ 425,709 $ 448,160

Staff accepts Company's rebuttal position

REFERENCES:
Column [A]1 Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

9



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company Water Division
Docket No.WS-2987-08-0180
Test Year Ended: December 31, 2007

Surrebuttal Schedule JMM-W11

RATE BASE ADJUSTMENT no. 7 - UNAMORTIZED DEBT ISSUANCE COSTS

rAn [BI [C]

1 Unamortized Debt Issuance Costs $ 134,528 $ (134,528) $

To Remove Unamortized Debt Issuance Costs

REFERENCES;
Column [A]; Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

i

Litchfield Park Service Company - Water Division
Docket No. WS-2987-08-0180
Test Year Ended: December 31, 2007

Surrebuttal Schedule JMM-W12

RATE BASE ADJUSTMENT no. 8 - DEFERRED REGULATORY ASSETS

[A] rB [Cl

1 Deferred Regulatory Assets $ 82,561 $ (82,561) S

To remove Deferred Regulatory Assets

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



¢

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Suriebuttal Schedule JMM-W13

OPERATING INCOME STATEMENT - ADJUSTED TEST YEAR AND STAFF RECOMMENDED

[8] [D] [E]

LINE
no. DESCRIPTION

[A]
COMPANY
ADJUSTED
TE ST YEAR

AS FILED

STAFF
TEST YEAR

ADJUSTMENTS
Adj.
No.

[C]
STAFF

TEST YEAR
AS

ADJUSTED

STAFF
PROPOSED
CHANGES

STAFF
RECOMMENDED

$ 6,347,481 $ 403,707 1 $ 6,751,188 $ 4,902,602 $ 11,653,790

127,522 127,522 127,522

REVENUES."
Metered Water Sales
Water Sales-Unmetered
Other Operating Revenue
intentionally Left Blank
Total Operating Revenues $ 6.475,D03 $ 403,707 $ 6,878.710 $ 4,902,602 $ 11,781,312

$ $ $ $ $
5,011

1 ,013,811
50,147

503,278
44,001

(20,309)
(305)

2
3

5,011
1 ,013,811

37,838
502,973

44,001

5.011
1,013,811

37,838
502,973
44,001

(289,564) 4

Rate Case

12,469
2,382,976

14,317
28,365
10,547

151,879
95,469

3.319
53,662
70,000
81 ,664
3,264

2,291 ,982

(28,000)
(827)

5,284
(67,873)

5
6
7
8

12,469
2,093,412

14,317
28,365
10,647

151,879
95,469
3.319

63,662
42,000
80,837
s,54a

2,224,109

12,459
2,093,412

14,317
28,365
10,647

151,879
95,469

3,319
e3,6e2
42,000
80,837

8,s4a
2,224,109

1
2
3
4
5
6
7
8
g
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

373,338
(449,705)

(100,21 B)
354,387

9
10

273,120
(85,318)

65,333
1 ,861 ,359

338,453
1 ,776,041

OPERA TING EXPENSES:
Salaries and Wages
Purchased Wastewater Treatment
Sludge Removal Expense
Purchased Power
Fuel for Power Production
Chemicals
Materials & Supplies
Contractural Services, Legal&Engr
Contractural Sevices - Other
Contractural Services - Testing
Equipment Rental
Rents - Building
Transportation
General Liability Insurance
Insurance - Other
Regulatory Commission Expense
Regulatory Commission Expense -
Misceallenous Exp
Bad Debt Expense
Depreciation Expense
Depreciation
Taxes other than Income
Property Taxes
Income Taxes
intentionally Left Blank
Total Gperating Expenses
Operating Income (Loss)

$

_EL

6,757,893
(282,890)

$
$

(137,424)
541,131

$
$

6,620,470
258,240

$ 1,926,692
$ 2,975,910

$
$

8,547,162
3,234,150

References:
Column (A): Company Schedule C-1
Column (B): Schedule JMM-W14
Column (C): Column (A) + Column (B)
Column (D): Schedules JMM-W23 and JMM-W24
Column (E): Column (C) + Column (D)
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LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W15

OPERATING INCOME ADJUSTMENT no. 1 _ REVENUE ANNUALIZATION CITY OF GOODYEAR

[A] [B] [C]

1 Metered Water Sales $ 6,347,481 s 403,707 $ 6,751,188

Company has agreed to increased Metered Water Sales by $403,707.

REFERENCES:
Column [A]: Company Filing
Column [B]: Surrebuttal Testimony JMM
Column [C]: Column [A] + Column [B]

v



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-D9-0104
Test Year Ended September so, 2008

OPERATING INCOME ADJUSTMENT no. 2 _ NORMALIZE FUEL FOR POWER PRODUCTION

IB]

Surrebuttal Schedule JMM-W16

[C]

1 Fuel for Power Production $ 58,147 $ (20,309) 35 37,838

Company has agreed to reduce its Fuel for Power Production by $20,309.

[Al

REFERENCES:
Column [A]: Company Filing
Column [B]: Surrebuttal Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W17

OPERATING INCOME ADJUSTMENT no. 3 - CHEMICAL EXPENSES

IB] [C]

1 Chemicals $ 503,278 $ (305) $ 502,973

Company has agreed to reduce its Fuel for Power Production by $305.

IA]

REFERENCES:
Column [A]: Company Filing
Column [B]: Surrebuttal Testimony JMM
Column [C]; Column [A] + Column [B]

\
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I
LINE
NO,IDESCRlPTION

COMPANY
AS FILED

STAFF

ADJUSTMENTS
(CGIc . Col A)

STAFF
AS ADJUSTED

COSTS TO BE ALLOCATED TO LPSCO

Description Amount

Unallowable

Costs

Direct Costs
of Unregulated

Affiliate(s)

Allowable
Common Costs

Allocated to
All 71 Companies

Allocations
%

Costs to be
Allocated to

LPSCO
(Col I x Col J)

Litchfield Park Service Company - Water Division
Docket No. W-01427A~09~0104
Test Year Ended September 30, 200B

Surrebuttal Schedule JMM-W18
Page 1 of 2

o

OPERATING INCOME ADJUSTMENT no. 4 . OUTSIDE SERVICE EXPENSE

rAn IB] IC]

s s

$

2,357,032
250,979

2,382,976 $

(39,382) $
(250,182)
(289,564) $

2,317,550
797

2,318,447

$

9,714
3,191

12,905

$
$

26.477
39,382

»..._.<

tD1 151 rF IG] rHo m rJ1 fK1

$
$
$

$
$
$
$
$
$
$
$
$

50,700
26,500
15,600

1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%
1.41%

$
$ 714.08

373.24
219.72

$
$
$
$
s
$
s
$
$
$
$
$
$

430,739
507,000
265,000
300,000
455,000
636,619
314,100
204,000
254,100
305,000
75,000

204,242
3,950,800 $

- s
. s
- $
- s
- $
- s
- s
- s

(46,186) $
(145,642) $

. $

. s
(191,828) $

(430,739) $
(455,300) $
(238,500) s
(2B4,400) $
(455,000) $
(636,619) $
(314,100) $
(204,000) $
(207,914) $
(159,358) $

(75,000) s

(183,B18) $
(3,645,748) $

20,424
113,224

s

$
$
$
$
s
$
$
$
$
s

287,66
1,594.71

1 Contractural Services - Dther
2 Corporate Expense Allocation
3 Total Contraciural Services - Other
4
5 Expenses Company has agreed to reduce in its rebutth! testimony:
s Capitalized Expenses $
7 Remove Unnecessary Expenses
B
9 Staff adjustment:

10 Remove Bonuses
11 Total
12
13
14
15
16
17
18
19
20
21 Rent
22 Audit'
23 Tax Servicesz
24 Legal-General'
25 Dther Professional Services
26 Management Fee
27 Unit Holder Communications
28 Trustee Fees
29 Office Costs
30 Licenses/Fees and Permits
31 Escrow and Transfer Fees
32 Depreciation Expense'
33
34
35
36
37
38
39 Foot Note 1: Audit - As the parent company's lenders require the APIF to have annual financial audits, Staff assigned the
40 majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies/interests.
41
42 Foot Note 2: Tax Services - Given the tax complexity of the APIF's many holdings and transactions, Staff assigned the
43 majority of the cost (i.e,, 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests,
44
45 Foot Note 3: Legal, General - staff reviewed the legal invoices and found that the very large majority of the legal invoices
46 pertained to the APlF.
47
4B
49 Foot Note 4: Depreciation Expense - Given that most of AplF's plant costs benefit primarily APlF, Staff assigned the
50 majority of the cost (i.e., 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests.
51
52 Foot Note 5: Allocation Percentage - Calculated as follows: 1 /71 companies = 1.41%.

Water
Waste Water

$

$
$

797.35
797.35

1,594.71

References:
Column A: Company Schedule

Column B: Testimony JMM
Column C: Column [A] + Column [B]



Surrebuttal Schedule JMM-W18
Page 2 of 2

Litchfield Park Service Company - Water Division
Docket No. W-U1427A~09-0104
Test Year Ended September 30, 2008 4

1 Category
2 Office Fees and Expenses
3 Office Fees and Expenses
4 Office Fees and Expenses
5 Office Fees and Expenses
6 Office Fees and Expenses
7
B
9 Licenses and Fees

10 Licenses and Fees
11 Licenses and Fees
12 Licenses and Fees
la Licenses and Fees
14 Licenses and Fees
15 Licenses and Fees
16 Licenses and Fees
17 Licenses and Fees
LB Licenses and Fees
19 Licenses and Fees
20

Description of Unallowable Cost
Wind Anaiysis & Planning Software
Gold Watches and Clocks
Pilsner Beer Glasses
Leafs-Raptors Season Tickets
Super Bowl XLII Tickets
Subtotal for Office Expenses

Amount
$15,056
$16,864

$5,700
$5,086
$3,500

$46,186

LINE

no.

Donation - wind Project Develop
Donation - Water Project in Africa
Donation - Cancer Society
Donation - Multiple Myeloma
Wind Development
u.s. Trustee
St. Leon Wind Energy
Algonquin Power Fund Inc Taxes
Algonquin Power Fund Inc Taxes
Tax Ruling Request for KMS America & Subs
Algonquin Power Fund Inc Taxes
Subtotal for Licenses & Fees

$25,000
$25,000
$13,350

$5,000
$7,887
$9,375

$12,556
$6,891
$6,794

$10,000
$23,789

$145,642



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-014277-09-0-04
Test Year Ended September 30, 2008

Surrebuttal Sche_dule JMM-W19

OPERATING INCOME ADJUSTMENT no. 5 - RATE CASE EXPENSE

[Al [B] [C]

1 Rate Case Expense $ 70,000 $ (28,000) $ 42,000

Staff Calculation:

Estimated Rate Case Cost
Normalized Over Five Years

$ 210,000
5

42,000

References:
ColUmn (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

STAFF
RECOMMENDED

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

Litchfield Park Service Company - Water Division
Docket No. W-01427A-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W20

OPERATING INCOME ADJUSTMENT no. 6 - MEALS AND ENTERTAINMENT

tAl IC]

1 775.00 Miscellaneous Expense S 81,664 $ (827) $ 80,837

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)

I

[B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Water Division
Docket No. W-01427/-09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W21

OPERATING INCOME ADJUSTMENT no. 7 - BAD DEBT

[Al IB]

1 Bad Debt Expense $ 3,264 $ 5,284 $ 8.548

Staff Calculation:
Test Year
2007
2006

Normalized over 3 years
$

$3,264
1,898

20,483
$25.645

3
8.548

[C]

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

PLANT In
SERVICE
Per Staff

NonDepreciable
or Fully Depreclaled

PLANT

DEPRECIABLE
PLANT

(Col A - Col B)
DEPRECIATION

RATE

DEPRECIATION
EXPENSE

(Col c x Col D)

Litchfield Park Service Company - Water Division
Docket No. W~01427A-09-0104
Test Year Ended September 30, 2008

301
302
303
304
305
306
307
308
309
310
31 1
320
320
330
331
333
334
335
336
339
340
341
342
343
344
345
346
347
348

OPERATING INCOME ADJUSTMENT no. 8 . DEPRECIATION EXPENSE ON TEST YEAR PLANT

tAl [B] [Cl

1 ,284,595
24,656,322

430,644
28,937,771

4,249,744
4,138,752
2,055,781

38,387
259,531
551,757
177,165
31,711
23,350

2,375,144

202,269
917,055

1 ,337,B24

119,710

21,100

1,284,595

100

24,656,322

430,644
28,937,771
4,249,744
4,138,752
2,055,781

38,387
259,531
551,757
177,165
31 ,711
23,350

2,376,144

202,269
917,055

1,337,824

119,710

21,000

Surrebuttal Schedule JMM-W22

rm r [El

821,056

9,560
578,755
141,516
344,758
41,116

2,560
17,311
36,802
35,433

1,268
1,168

10,113
114,632
44,550

79,126

11,971
\

Organization Cost
Franchise Cost
Land and Land Rights
Structures and Improvements
Collecting and impounding Res.
Lake River and Other Intakes
Wells and Springs
infiltration Galleries and Tunnels
Supply Mains
Power Generation Equipment
Electric Pumping Equipment
Water Treatment Equipment
Water Treatment plant
Distribution Reservoirs & Standpipe
Transmission and Distribution Mains
Services
Meters
Hydrants
Backflow Prevention Devices
Other Plant and Miscellaneous Equipment
Office Furniture and Fixtures
Transportation Equipment
Stores Equipment
Tools and Work Equipment
Laboratory Equipment
Power Operated Equipment
Communications Equipment
Miscellaneous Equipment
Other Tangible Plant
Total Plant

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
s
$
$
s
$
$
$
$
$
$
$ 71,809,612

s
$
s
$
$
s
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
s
$
s
$ 1,2B4,695 70,524,917

5
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
s
$
$
$
$
$
s
$
$
$
$
$
s

0.00% $
0.00% $
0.00% $
3.33% $
2.50% s
2.50% $
3.33% $
6.67% s
2.00% $
5,00% s

12.50% $
3.33% $
3.33% $
2.22% $
2.00% $
3.33% $
8.33% $
2.00% $
6.67% $
6.67% $
6.67% $

20.00% $
4.00% $
5.00% $

10.00% $
5.00% $

10.00% s
10.00% $
10,00% $

s 2,291,695

Less:
311
331
333
334
335

Amortization of Contributions
Electric Pumping Equipment
Transmission and Distribution Mains
Services
Meters
Hydrants

$
s
$
$
$
$

15,219
2,854,613

151,402
29,899
52,935

3,104,068

12.50% $
2.00% $
3.33% s
8.33% s
2.00% $

$

(1 ,902)
(57,092)

(5,042)
(2,491)
(1 ,05Q)

(67,586)

Total Depreciation Expense $ 2,224,109

Depreciation Expense - Company $ 2,291,982

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
41
42
43
44
45

46

Staffs Adjustment to Depreciation Expense $ (67,873)

References:
Column [A]:
Column [B]:
Column [C]:
Column [D]:
Column [E]:

Schedule JMM-W4
From Column [A]
Column [A] - Column [B]
Engineering Staff Report
Column [C] x Column [Dl



STAFF
RECOMMENDED

LINE
no. Propertv Tax Calcu\ation

STAFF
AS ADJUSTED

v

9

Litchfieid Park Service Company - Water Division

Docket No. W-01427A-09-0104

Test Year Ended September so, 2008

Surrebuttal Schedule JMM-W23

OPERATING INCOME ADJUSTMENT no. 9 - PROPERTY TAX EXPENSE

[A] [B]

$ $

s
s

6,878,710
2

13,757,420
6,878,710

20,636,130
3

6,878,710
2

13,757,420

$

$

6,878,710
2

13,757,420
11 .781 ,313
25,538,733

3
8,512,911

2
17.025,822

Staff Adjusted Test Year Revenues
Weight Factor
Subtotal (Line 1 * Line 2)
Staff Recommended Revenue, Per Schedule JMM-W1
Subtotal (Line 4 + Line 5)
Number of Years
Three Year Average (Line 5 / Line 6)
Department of Revenue Mutilplier
Revenue Base Value (Line 7 * Line 8)
Plus: 10% of CWIP
Less: Net Book Value of Licensed Vehicles
Full Cash Value (Line 9 + Line 10 - Line 11)
Assessment Ratio
Assessment Value (Line 12 * Line 13)
Composite Property Tax Rate (Per Company Schedule)

94,101
13,663,319

21.0%
2,869,297

9.5187° /o

$
$

94,101
166931,721

21 ,0° /o
3,555,661

9.5187%
$

$
Staff Test Year Adjusted Property Tax (Line 14
Company Proposed Property Tax

Line 15) $ 273,120
373,338

$ (100,218)Staff Test Year Adjustment (Line 16-Line 17)
Property Tax - Staff Recommended Revenue (Line 14 * Line 15)
Staff Test Year Adjusted Property Tax Expense (Line 16)
Increase in Property Tax Expense Due to Increase in Revenue Requirement

$
$
$

338,453
273,120

65,333

1
2
3
4
5
6
7
8
g
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Increase to Property Tax Expense
Increase in Revenue Requirement
increase to Property Tax per Dollar Increase in Revenue (Line19/Line 20)

$ 65,333
4,902,603

1.332618%
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Litchfield Park Service Company .. Water Division
Docket No. W-01427A-09-0.04
Tea! Year Ended September 30, 2008

SurrebuttalSchedule JMM-W24

OPERATING INCOME ADJUSTMENT no.10 . TEST YEAR INCOME TAXES

LINE
NO. DESCRIPTION

Test Year
$
$
$
$

6,878,710
6,705,788

40B,916
(235,994)
6.9680%
(16,444)

(219,550)
(7,500)
(6,250)
(8,500)

(46,624)

$
$
$
s
$
$
s
$
$

(68,874)
(85,318)

$ 37,174,137
1,10%

408,915

1

2

3

4 Calculation of Income Tax:
5 Revenue (Schedule JMM-11)
6 Operating Expenses Excluding Income Taxes
7 Synchronized Interest (L17)
8 Arizona Taxable Income (L1 - L2 - LE)
9 Arizona State Income Tax Rate
10 Arizona income Tax (L4 x L5)
11 Federal Taxable Income (L4 - LE)
12 Federal Tax on First Income Bracket ($1 - $50,000) @ 15%
13 Federal Tax on Second Income Bracket ($51,001 - $75,000) @ 25%
14 Federal Tax on Third income Bracket ($75,001 - $100,0D0) @ 34%
15 Federal Tax on Fourth Income Bracket ($100,001 - $335,000) @ 39%
16 FederaI Tax on Fifth Income Bracket ($335,001 -$10,000,000) @ 34%
17 Total Federal Income Tax
18 Combined Federal and State Income Tax (L44 + L51)

19
20
21 Calculation of Interest Svnchronization:
22 Rate Base (Schedule JMM-W4)
23 Weighted Average Cost of Debt
24 Synchronized Interest (L16 x L17)
25
26
27
28
29

Income Tax - Per Staff $
Income Tax - Per Company $

Staff Adjustment $

(85,318)
(449,705)
364,387
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Litchfield Park Service Company - Water Division
Docket No. w~01427A»09-0104
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-W25

4

Selected Financial Information
Pro forma Includes Immediate Effects of the Proposed Long~term Debt

[A]
9/30/2008
Test Year

Operating Results
Vwthout Loan

[Bl
11/4/2009

Vwth Staff Recommended Operating lnbome
and Staff Recommended Loan Amount of $2,925,000

Pro Forma

$1 Operating Income/(Loss)
2 Depreciation Expense
3 Income Tax Expense
4 Interest Expense
5 Principal Repayment

258,240
2,224,109

(85,318)
747,446
230.000

Note 1
Note 2

$ 3,234,150
2,224,109
1,776,041

898,983
314,982

Note 3
Note 4

TIER & DSC Calculation

0.23 5.57

T IER
e [1+31 + 141

DSC

7 [1+2+3] + I4+51 2.45 5.96

Note 1: This information was taken from the Company's 2008 annual report:
1999 IDA Loan Interest $ 256,782
2001 IDA Loan Interest 490,664
Total $ 747,446

Note 2: This information was taken from the Company's 2008 annual report:
1999 IDA Loan Principle $ 170.000
2001 IDA Loan Principle 60,000
Total $ 230,000

Note 3: This pro-forma information is based on a 20 year WIFA loan at 5.25 percent annual interest;
Total Interest of Old Loans $ 747,446
Interest on New Loans 151 ,537

$ 898,983

Note 4: This pro-forma information is based on a 20 year WIFA loan at 5.25 percent annual interest:
Total Principle of Old Loans $ 230,000
Principle on New Loans 84,982

$ 314,982

1.
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

DOCKET NO. SW-01428A-09-0103

Litchfield Park Service Company .- Wastewater Division ("LPSCO or Company") is an Arizona
"C" Corporation. Its principal place of business is 12725 W. Indian School Road, Suite D-lol,
Mondale, Arizona. The Company is engaged in the business of providing wastewater utility
services in its certificated areas in portions of Penal County, Arizona. The Company served
approximately 14,600 wastewater customers during the test year ended September 30, 2008. The
Company's current rates were approved in Decision No. 65436, dated December 9, 2002.

Rate Application:

The Company proposes rates that would increase operating revenues by $4,991,601 to produce
operating revenue of $11,347,975 resulting in operating income of $3,228,671 or a 78.53
percent increase over test year revenue of $6,356,374. The Company also proposes a fair value
rate base ("FVRB") of $28,296,903 which is its original cost rate base ("OCRB"), and a 11.41
percent rate of return on the FVRB .

Staff recommends rates that would increase operating revenue by $2,841,618 to produce
operating revenue of $9,197,992 resulting in operating income of $2,390,091, or a 44.71 percent
increase over adjusted test year revenue of $6,356,374. Staff recommends an OCRB of
$27,472,314 which is its FVRB, and an 8.70 percent rate of return on the FVRB.

\
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Direct Testimony of Jeffrey M. Michlik
Docket No. SW-01438A-09-0103
Page 1

1 'INTRODUCTION

2 Q. Please state your name, occupation, and business address.

3

4

5

My name is Jeffrey M. Michlik. I am a Public Utilities Analyst V employed by the

Arizona Corporation Commission ("ACC" or "Commission") in the Utilities Division

("Staff"). My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q.

8

9

10

11

Briefly describe your responsibilities as a Public Utilities Analyst V.

In my capacity as a Public Utilities Analyst V, I analyze and examine accounting,

financial, statistical and other information and prepare reports based on My analyses that

present Staffs recommendations to the Commission on utility revenue requirements, rate

design and other matters. I also provide expert testimony on these same issues.

12

13 Q. Please describe your educational background and professional experience.

14

15

16

17

18

In 2000, I graduated from Idaho State University, receiving a Bachelor of Business

Administration Degree in Accounting and Finance, and I am a Certified Public

Accountant with the Arizona State Board of Accountancy. I have attended the National

Association of Regulatory Utility Commissioners' ("NARUC") Utility Rate School,

which presents general regulatory and business issues.

19

20

21

22

I joined the Commission as a Public Utilities Analyst in May of 2006. Prior to

employment with the Commission, I worked four years for the Arizona Office of the

Auditor General as a Staff Auditor, and one year in public accounting as a Senior Auditor,

23

24 Q- What is the scope of your testimony in this case?

25 A,

26

A.

A.

A.

I am presenting Staffs analysis and recommendations regarding Litchfield Park Service

Company's ("LPSCO" or "Company") application for a permanent increase in its rates

l
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Direct Testimony of Jeffrey M. Michlik
Docket No. SW-01438A-09-0103
Page 2

1

2

3

4

5

and charges for wastewater utility service within Maricopa County, Arizona. I am

presenting testimony and schedules addressing rate base, operating revenues and

expenses, and revenue requirement. Staff witness Pedro Chavez is presenting Staff's rate

design. Staff witness Juan Manrique is presenting Staff' s cost of capital. Mr. Marlin Scott

Jr. is presenting Staffs engineering analysis and related recommendations.

6

7 Q- What is the basisof your testimony in this case"

8

9

10

11

I performed a regulatory audit of the Company's application and records. The regulatory

audit consisted of examining and testing financial information, accounting records, and

other supporting documentation and verifying that the accounting principles applied were

in accordance with the Commission-adopted NARUC Uniform System of Accounts

12 ("USOA").

13

14 BACKGRO UND

15 Q. Please review the background of this application.

16 A.

17

18

19

20

21

The Company is an Arizona "C" Corporation. Its principal place of business is 12725 w,

Indian School Road, Suite D-101, Avondale, Arizona. The Company is engaged in the

business of providing wastewater utility services in its certificated areas in portions of

Maricopa County, Arizona. The Company served approximately 14,600 wastewater

customers during the test year ended September 30, 2008. The Company's current rates

were approved in Decision No, 65436, dated December 9, 2002.

22

23

24

The Company is a wholly owned subsidiary of Algonquin Water Resources. Algonquin

Water Resources is the Company's only shareholder. Algonquin Water Resources is a

A.
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Direct Testimony of Jeffrey M. Michlik
Docket No. SW-01438A-09-0103
Page 3

1

2

wholly owned subsidiary of Algonquin Power Income Fund' (Algonquin Water Resources

and Algonquin Power Income Fund are collectively referred to as "Algonquin").

3

4

5

6

7

8

9

In addition to LPSCO, Algonquin owns seven other companies located in Arizona: Black

Mountain Sewer Company, Gold Canyon Sewer Company, Rio Rico Utilities, Inc.,

Entrada Del Oro Sewer Company, Northern Sunrise Water Company, Inc., Southern

Sunrise Water Company, Inc., and Bella Vista Water Company. Algonquin has a contract

to manage and operate Black Mountain. Algonquin also owns and/or operates utility

systems in Illinois and Texas.

10

11 CONSUMER SERVICES

12 Q~

13

14

15 A.

16

17

Please provide a brief history of customer complaints received by the Commission

regarding the Company. Additionally, please discuss customer responses to the

Company'sproposedrate increase.

A review of the Commission's Consumer Services database for the Company from

January 1, 2006, through October 14, 2009, revealed the following for the Wastewater

Division:

18

19

20

21

22

23

2006 - Five complaints (one billing, one service, one quality of service, two

disconnect/termination), zero inquiries, and zero opinions. 2007 .- Six complaints (one

deposit, three* quality of service, one disconnect/termination, one rates/tariffs), two

inquiries (service, quality of service), and three opinions (quality of service). 2008 - Zero

complaints, inquiries or opinions. Three complaints (one billing, two quality of service),

a

If

I Algonquin Power Income Fund is an investment trust that owns or has interests in 71 companies in the United
States and Canada, including 41 hydroelectric facilities, 5 natural gas cogeneration facilities, and 15 water and sewer
facilities.

4
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Direct Testimony of Jeffrey M. Michlik
Docket No. SW-01438A-09-0103
Page 4

1

2

zero inquiries, and thirteen opinions, (rate case all opposed). A11 complaints and inquiries

have been resolved and closed.

3

4 COMPLIANCE

Please provide a summary of the compliance status of the Company.5

6

7

8

9

10

Q.

A. A check of the ACC's Compliance database indicates that there are currently no

delinquencies for the Company.

SUMMARY OF FILING, RECOMMENDATIONS, AND ADJUSTMENTS

Please summarize the Company's proposals in this filing.

11

12

Q-

A. The Company proposes rates that would increase operating revenues by $4,991,601 to

produce operating revenue of $11,347,975 resulting in operating income of $3,228,677, or

a 78.53 percent increase over test year revenue of $6,356,374. The Company also

proposes a fair value rate base ("FVRB") of $28,296,903 which is its original cost rate

base ("OCRB"), and an 11.41 percent rate of return on the FVRB.

1~3

14

15

16

17

18

19

20

Q- Please summarize Staffs recommendations.

Staff recommends rates that would increase operating revenue by $2,841,618 to produce

operating revenue of $9,197,992 resulting in operating income of $2,390,09l, or a 44.71

percent increase over adjusted test year revenue of 886,356,374. Staff recommends an

OCRB of 327,472,314 which is its FVRB, and an 8.70 percent rate of return ontheFVRB.

Q- What test year did the Company use in this filing?

21

22

23

24

25

26

The Company's rate filing is based on the twelve months ended September 30, 2008 (''test

year").

A.

A.

a
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Page 5

]
Q,

2

Please summarize the rate base adjustments addressed in your testimony.

My testimony addresses the following issues:

3

4

5

6

Plant Not Used and Useful .... This adjustment decreases Plant in Service by $554,977 to

remove plant that was deemed not used and useful, and the associated funding sources in

the amount $110,995.

7

8

9

Transfer of Plant .- This adjustment removes Plant in the amount of $38,625, and

accumulated depreciation in the amount of $11,148.

10

11

12

Accumulated Depreciation - This adjustment decreases accumulated depreciation by

$182,696 based upon the adjustments Staff made to plant in service.

13

14

15

Customer Deposits .-- This adjustment increases customer deposits by $81,798 to include

customer deposits.

16

17

18

Deferred Income Taxes - This adjustment increases Deferred Income Taxes by $319,500

to reverse the Company's pro-forma adjustment.

19

20

21

Unamortized Debt Issuance Costs - This adjustment removes Unamortized Debt Issuance

Costs in the amount of $134,528.

22

23 Q- Please summarize the operating revenue and expense adjustments addressed in your

24

i

i

25

A.

A.

testimony.

My testimony addresses the following issues:
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l

2

Materials and Supplies - This adjustment removes $5,975 for beverages that were

included in materials and supplies expense.

3

4 Corporate Expense Allocation .- This adjustment decreases operating expenses by

$266,665 to remove costs incurred related to the unregulated parent's business operations.5

6

7

8

9

10

Rate Case Expense - This adjustment decreases rate case expense by $28,000 to reflect

Staff' s normalization over five years.

11

12

Meals and Entertainment Expense - This adjustment removes expenses in the amount of

$494 for meals and entertainment.

13 Bad Debt Expense .- This adjustment decreases bad debt expenses by $21,791 to reflect

the Staffs normalization of bad debt expense.

Depreciation Expense .-- This adjustment decreases expenses by $264,954 to adjust

depreciation based on Staffs plant in service numbers.

Property Tax Expense .- This adjustment decreases expenses by $225,740 to adjust

property taxes to Staffs adjusted test year amount.

14

15

16

17

18

19

20

21

22

23

24

Income Tax Expense- This adjustment increases expenses by $321,964 to adjust income

taxes to Staffs adjusted test year amount.

4

2

A
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1 'RATE BASE ._ WAST EWAT ER DIVISION

2 Fair Value Rate Base

3 Q~

4

Did the Company prepare a schedule showing the elements of Reconstruction Cost

New Rate Base?

No, the Company did not. The Company's filing treats the OCRB the same as the FVRB ,5

6

Rate Base Summary7

8

9

10

11

Q. Please summarize Staff's adjustments to the Company's rate base shown on

Schedules JMM-WW3 and .IMM-WW4.

Staffs adjustments to the Company's rate base resulted in a net decrease of $824,589,

from $28,296,903 to $27,472,314. This decrease was primarily due to: (1) removal of

plant that was not serving customers during the test year, (2) transfer of plant, (3)

adjustment to accumulated depreciation, (4) adjustment to customer deposits, (5)

adjustment tOdeferred income taxes, and (6) removal of unamortized debt issuance costs.

Rate Base Aayustment No. I - Wastewater Division, Plant Not Used and Useful

Q, Did Staff make an adjustment to plant that was not used and useful?

A. Yes.

Q- What adjustment did Staff make?

12

13

14

15

16

17

18

19

20

21

22

23

A. Staff identified $554,977 in plant that was not used and useful as shown on Schedule

JMM-WW5.

x

A.

A.

I

4

xi
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1 Why did Staff make this adjustment?

2

3

4

Marlin Scott, Jr., Staff' s Engineer, inspected the entire system and identified certain

individual plant items that were not serving customers during the test year (See Staff

Engineering Report, Section H, Plant Not Used and Useful).

5

6 Q. What is Staff's recommendation?

7

8

9

10

11

12

A. Staff recommends decreasing plant in service by $554,997, from $60,394,260 to

$59,839,283 to remove all plant from rate base that was not used and useful and the

associated funding sources, Advances in Aid of Construction in the amount of $16,649

from 87,006,208 to $6,9895559 and Contributions in Aid of Construction in the amount of

$94,346 from 318,737,132 to $l8,642,786, as shown on Schedules JMM-WW4 and .IMM-

WW5.

Rate Base Adjustment No. 2 Wastewater Division, Transfer ofPIant

Q. Did Staff make an adjustment to remove a plant item from plant in service that was

transferred to another Company?

Yes.

13

14

15

16

17

18

19

20

Q, Why did Staff make this adjustment?

BaSed on Staff data request JMM 6-2, the Company indicated that an odor control unit had

been transferred from LPSCO to Black Mountain Sewer Company.21

22

23 Q.

24 A.

25

What is Staff's recommendation?

1

a

q4

A.

A.

A.

Staff recommends decreasing plant in service by $38,625, from $59,839,283 to

$59,800,658, by removing the odor control unit, and the associated accumulated
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4

1 depreciation by $11,148, Hom $8,475,991 to $8,464,843, as shown on Schedules JMM-

WW4 and JMM-WW6.2

3

4 Rate Base Ac8ustment No. 3 -- Wastewater Division, Accumulated Depreciation

Q. Did Staff make an adjustment to Accumulated Depreciation?5

6 Yes.

Q- Why did Staff make this adjustment?

7

8

9

10

11

A. Staff adjusted accumulated depreciation to reflect the Staff-recommended plant balances

adjusted to remove not used and useful plant.

Q. What is Staff's recommendation?

Staff recommends decreasing accumulated depreciation by $182,696, from 88,464,843 to

$8,282,1477 as shown on Schedules JMM-WW4 and JMM-WW7.

Rate Base Acyustment No. 4 - Wastewater Division, Customer Deposits

Q, Did Staff make an adjustment to customer deposits?

A. Yes.

Q-

A.

What adjustment did Staff make?

Staff increased Customer Deposits by $81 ,798.

Q~ Why did Staff make this adjustment?

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

A.

A. Based on the Company's response to Staff data request JMM 1.56, Staff identified

Customer Deposits in the test year that were not included in the rate application.
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1

2

Specifically, the Company only included customer meter deposits and no other Customer

Deposits.

3

4 Q,

5

What is Staff's recommendation?

Staff recommends increasing Customer Deposits by $81,798, from $68,685 to $150,483 as

shown on Schedules JMM-WW4 and JMM-WW8 .6

7

8 Rate Base Aayustment No. 5 .... Wastewater Division, Deferred Income Taxes and Credits

9 Q- Did Staff make an adjustment to plant for Deferred Income Taxes and Credits?

10 Yes.

11

12 Q- What adjustment did Staff make?

13 A. Staff reversed the Company's pro-forma adjustment.

14

15 Q- What are pro-forma adjustments?

16

17

Pro-forma adjustments are adjustments to actual test year results mdbalances to obtain a

normal or more realistic relationship between revenues, expenses and rate base.

18

19 Q,

20

21 A.

22

Does the Company's adjustment provide a normal or more .realistic relationship

between revenues, expenses and rate base?

No. It is one-sided, as it only includes elimination of the current liability in the future, it

does not take into account the Company's future tax returns that may increase or decrease

the deferred tax liability account.23

24

A.

A.

A.

T
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Q,

A.

What is a deferred tax liability?

A deferred tax liability represents the increase in taxes payable in iilture years as a result

of taxable temporary differences existing at the end of the current year.

Q- Will this taxable temporary difference reverse out at some future date?

Yes, however we do not know at what date, so it is not known and measurable.

Q-

1

2

3

4

5

6

7

8

9

10

11

A.

What is Staffs recommendation?

Staff recommends reversal of the Company's adjustment by increasing Deferred Income

Taxes by $319,500, from $15,987 to $335,487, as shown on Schedules JMM-WW4 and

JMM-WW9.

Q-

A.

Does Staff have any other comments on the Company's Deferred Income Taxes and

Credits?

Yes.

Q-

A.

Was Staff able to verify the amount of Deferred Income Taxes and Credits of

$335,487 before the pro-forma adjustment?

No. Staff attempted to do so in data requests JMM 1.55, JMM 2.3, JMM 9.1 and JMM

9.2. The Company was either unwil l ing or unable to provide Staf f  with this

documentation.

Rate Base Aa§ustment No. 6 - Wastewater Division, Unamortized Debt Issuance Costs

Q, Did Staff make an adjustment to Unamortized Debt Issuance Costs?

12

13

14

15

16

17

18

19

KG

21

22

23

24

25

26

A. Yes.

A.

l

g
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1 Q, What adjustment did Staff make?

2

3

4

Staff removed the Unamortized Debt Issuance Costs.

Q~

A.

Why did Staff disallow the Unamortized Debt Issuance Costs from being included in

rate base?

Debt issuance costs are a "below the line" expense, similar to interest and, thus, should be

paid from the return on rate base portion of the ratepayer charges. The unamortized debt

issuance costs are therefore attributed to the shareholders and do not require an outlay of

cash by the shareholders. Consequently, from a ratemaking standpoint, shareholders

should not am a return on such costs and the costs should not be included in rate base.

5

6

7

8

9

10

11

12

13

14

15

16

Q-

A.

Do you have a Commission authoritative reference"

Yes. In Decision No. 71308, the Commission agreed that Unamortized Debt Issuance

Costs should note included in rate base. .

Q- What is Staff's recommendation?

Staff recommends decreasing Unamortized Debt Issuance Costs by $134,528, from

$134,528 to zero, as shown on Schedules JMM-WW4 and JMM-WW10.

17

18

19

20

21

22

23

24 A.

25

26

A.

A.

OPERATING INCOME -. WASTEWATER DIVISION

Operating Summary

Q, What are the results of Staff's analysis of test year revenues, expenses, and operating

income?

Staffs analysis resulted in adjusted test year operating revenues of $6,356,374, operating

expenses of $5,700,941 and operating income of $655,433, as shown on Schedules JMM-

WW1 l and JMM-WW12, Staff made eight adjustments to operating expenses.

1



2007
Divisions

Types of Facilities in Divisions No. of Facilities
1 Hydroelectric 41
2 Cogeneration - Equi Interest Only 2

0 . crateCogeneration - Ovm/ 3

3 Alterative Fuels - Equi Interest Only 3

Alternative Fuels - Own/Operate 5

4 Iniiastructure (Water & Sewer) 17

Total Number of Facilities 71
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1 'Operating Income Acyustrnent No. I - Wastewater Division, Materials and Supplies

2 Q, Did Staff make an adjustment to materials and supplies?

3 A. Yes.

4

5 Q- What adjustment did Staff make and why?

6

7

To remove beverage expenses that were included in materials and supplies expense in the

amount of $5,975.

8

9 Q- What is Staffs recommendation?

1 0 A.

11

Staff recommends decreasing materials and supplies expense by $5,975, form $75,579 to

$69,604, as shown in Schedules JMM-WWl2 and JMM~WW13.

1 2

1 3

1 4

1 5

1 6

1 7

1 8

Operating Income Aayustment No. 2 - Wastewater Division, Corporate Expense Allocation

Q, What is the Algonquin Power Income Fund ("Fund" or "APIF")"

A. The Algonquin Power Income Fund, the ultimate parent of LPSCO, is an unregulated

company whose primary business activity is the acquisition and ownership of generation

and infrastructure companies through security investments. At year-end 2007, APIF

consisted of four main divisions as follows:

1 9

20

A.

4
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1
"Q,

Please describe the position of LPSCO within APIF'S organizational structure.

2

3

4

5

6

According to the organizational chart provided in response to a Staff data request,

Algonquin Power Income Fund owns Algonquin Holdco, who in tum, owns Algonquin

Power Fund Canada, who in tum, owns Algonquin Power Income Fund, who in tum,

owns Algonquin Power Fund America, who in tum, owns Algonquin Water Resources of

America, who in turn, owns LPSCO.

7

8 Q.

9

What is the primary goal of cost allocation between an unregulated affiliate and a

regulated affiliate?

10

11

The primary goal is the fair distribution of costs between the unregulated and regulated

affiliate through proper allocations.

12

13 Q.

14

15

16

17

18

19

20

What is the effect of improperly allocated costs on rate payers?

When costs incurred primarily for the benefit of an unregulated aflfiliate's business are

improperly identif ied and allocated as overhead/common costs, then costs of the

unregulated affiliate are shifted to the captive customers of the regulated utility. This cost

shifting results in the captive customers of the regulated utility subsidizing the business

operations of the unregulated affiliate and this harms customers by creating artificially

higher rates. The costs of a regulated utility, such as LPSCO, should only include those

costs that would have been incurred on a "stand-alone basis."

21

22

23

Q- What is the definition of "stand-alone basis"?

24

"Stand-alone basis" means reflecting costs as if the regulated utility had produced the

service by itself. This helps to ensure that any subsidization of the unregulated business

by die captive utility customers is eliminated.25

26

A.

A.

A.

A.
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4

1
Q,

2

3

4

What is the amount of expense that was allocated from the APIF unregulated

business operations to LPSCO during the test year?

LPSCO was allocated $518,441 during the test year, of which $2505979 was allocated to

the water division and $267,462 was allocated to the wastewater division.

5

6 Q- How was the allocation to LSPCO made?

7

8

9

First, $3.95 million in expenses from the unregulated affiliate were allocated to the

infrastructure division based on a single allocation factor of 26.98 percent Those costs

were then allocated to each company within the infrastructure division based upon

10 customer count.

11

12 Q- Did Staff review the amounts comprising the $3.95 million of expenses allocated from

13 the unregulated affiliate to LPSCO?

14 A. Yes.

15

16 Q. Does Staff agree that all of the $3.95 million in costs are costs that should be

17

18 A.

19

20

21

22

23

allocated?

No, Staff does not. Staff reviewed the underlying invoices for the costs and determined

that the Company did not identify the costs as direct costs (i.e., costs that can be identified

with a particular service) or indirect costs (costs that cannot be identified with a particular

service) consistent with the NARUC Guidelines for Cost Allocation and Aff iliate

Transactions. These guidelines require that the costs primarily attributable to a business

operation should be, to the extent appropriate, directly assigned to that business operation.

24

A.

A.

2 This factor is based on the number of infrastructure facilities to total facilities.
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1
Q.

2

3

4

What portion of the $3.95 million did Staff determine was attributable to (i.e., direct

costs of) APIF or an affiliate?

Based upon review of the actual supporting invoices provided by the Company, Staff

determined that almost all of the costs were obviously attributable to the operations of the

APIF or one of its affiliates, therefore, Staff assigned 90 percent of the costs to APIF. The

remaining ten percent recognizes that the other affiliates receive a benefit from the

common costs, and therefore, should be allocated a percentage greater than zero.

Q- Does Staff agree that all of the $3.95 million of expenses allocated from the

unregulated affiliate are allowable costs?

5

6

7

8

9

10

11

12

13

14

15

16

No, Staff does not. As shown on schedule JMM-WW14, Page 2, Staff identified $191,828

in unallowable costs. For example, Staff identified $68,350 for charitable contributions,

$5,066 for season tickets for hockey games, $3,500 for Superbowl tickets, $16,864 for

gold watches and clocks, and $33,000 for IRS taxes and penalties related to the affiliate's

unregulated business operations.

Q.

A.

Does Staff agree with the Company's calculation of the factor to allocate common

costs?

No, Staff does not.

Q- What allocation formula did the Company use to allocate common costs?

17

18

19

20

21

22

23

A.

A.

A. The Company used the following formula: 17 utilities / 63 total facilities = 26.98%.



Line No Type of Facility Year-End
2007

\
1 Hydroelectric 41

2 Cogeneration - Equity Interest Only 2

3 l oCogeneration - Own/ crate 3

4 Alternative Fuels - Etui Interest Only 3

5 Alternative Fuels .- Own/Operate 5

6 In6'astructure (Water & Sewer) 17

7 Total Number of Facilities 71

8 Allocation Percentage (1 / L 1.41%

4
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"Q,
1

2

3

4

A.

Does Staff agree with the number of total facilities that the Company used in its

formula?

No, Staff does not. Staff attempted to match the number used in the formula to the

information in the 2007 Algonquin Power Income Fund Annual Reports, however, the

numbers did not agree. The information in the.2007 annual reports is as follows:5

6

Q. What data does Staff recommend the Company use for its common cost allocation

formula?

A. Staff recommends that the year-end information per the Algonquin Power annual report be

used to determine the number of total facilities.

Q- Did Staff prepare a schedule of its recommended common costs and allocation

factor?

Yes, Staffs calculations are shown on Schedule IMM-WW14.

Q- What is Staffs recommendation?

7

8

9

10

11

12

13

14

15

16

17

18

19

20

A.

A. Staff recommends decreasing other contracted services expense by $266,665, from

$2,719,118 to $2,452,453, as shown on Schedules JMM-WW12 and JMM-WW14.



Direct Testimony of Jeffrey M. Michlik
Docket No. SW-01438A-09-0103
Page 18

1

2

'Operating Income Aayustrnent No. 3 - Wastewater Division, Rate Case Expense

Q-

A. Yes.

Did Staff make an adjustment to rate case expense"

3

4

Q,5

6

7

8

9

10

A.

Why did Staff make this adjustment?

Staff typically normalizes rate case expense over a three to five year period. The

Company has not been in for a rate case in close to nine years, so Staff recommends

normalizing the rate case expense over five years.

Q. What is Staff's recommendation?

Staff recommends decreasing rate case expense by $28,000, from $70,000 to $42,000, as

shown on Schedules JMM-WW12 and JMM-WW15.

11

12

Operating Income Atuustment No. 4 - Wastewater Division, Meals and Entertainment Expense

Q-

A. Yes.

Did Staff make an adjustment Meals and Entertainment expense?

Q- What adjustment did Staff make?

Staff' s adjustment decreased Meals and Entertainment Expense by $494 .

Q- Why did Staff make this adjustment?

Meals and Entertainment are not necessary to the provision of water services.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

A.

A.

A.

Q- What is Staff's recommendation?

Staff recommends decreasing miscellaneous expense by $494, from $36,656 to 836,162,

as shown on Schedules JMM-WW12 and JMM-WWl6.

A.
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1

2

'Operating Income A4ustment No. 5 - Wastewater Division, Bad Debt Expense

Q, Did Staff make an adjustment to bad debt expense?

3 A. Yes.

4

Q- Why did Staff make this adjustment?5

6

7

8

9

10

Bad Debt expenses for the wastewater division were abnormally high in the test year and

"between" years. As a result Staff normalized this amount over a three-year period for the

wastewater divisions .

Q,

11

What is Staff's recommendation?

Staff recommends decreasing bad debt expense by $21,791, from $43,889 to $22,098 to

better reflect the Company's ongoing level of bad debt expense. Please see Schedules

JMM-WW12 and JMM-WW17.

12

13

14

15

16

Operating Income Aafustment No. 6 - Wastewater Division, Depreciation Expense

Q. Did Staff Make an adjustment to depreciation expense?

A. Yes.17

18

19

20

Q. What adjustment did Staff make?

As a result of adjustments made to plant in service, Staff also adjusted the associated

depreciation expense.

Q, What is Staff's recommendation?

21

22

23

24

25

26

A.

A.

A.

A. Staffs adjustment decreases depreciation expense by $264,954, from $1,550,237 to

$l,285,283. Please see Schedules JMM-WW12 and JMM-WWl8 for Staffs calculation.

4
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1 'Operating Income Aayustment No. 7 - Wastewater Division, Property Tax

2 Q, Did Staff make an adjustment to property tax?

3

4

A. Yes.

Q~ What adjustment does Staff recommend for test year property tax expense"

Staffs adjustment decreased property tax expense by $225,740, from $336,629 to

$110,889, for test year expenses based upon Staffs adjusted test year revenues. Please

see Schedule JMM-WW12 and Column A on Schedule JMM-WWl9.

5

6

7

8

9

10

11

12

Q, What does Staff recommend for property tax expense on a going-forward basis?

Staff recommends increasing property tax expense by $16,493, from $110,889 to

$127,382, based upon Staffs recommended revenues. Please see Schedule JMM-WWI 1

and Column B on Schedule JMM-WWl9.

Operating Income Ac§ustment No .8 .- Wastewater Division, Income Tax

Q. Did Staff make an adjustment to Income Tax?

A. Yes.

Q- Why did Staff make this adjustment?

Staffs adjustment reflects Staffs calculation of the income tax expense based upon

Staff' s adjusted test year taxable income, as shown on Schedule JMM-WW20.

Q- What is Staffs recommendation?

13

14

15

16

17

18

19

20

21

22

23

24

25

26

A.

A.

A.

A. Staff recommends increasing test year Income Tax Expense by $321,964, from negative

$99,906 to $222,058, as shown on Schedules JMM-WW11 and JMM-WW20.

g o
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1 'OTHER MATTERS

2 Low Income Tars"

3 Q. Is the Company proposing a low income tariff?

4 Yes,  th i s  low income tar i f f  i s  s imi lar  to  the  one  devised  for  Chaparra l  Ci ty  Water

5 Company ("Chaparral"), Docket No. W-02113A-07~0551 .

6

7 Q-

8 A.

9

Please describe the proposal"

The Company is proposing that customers meeting the necessary qualifications would

receive a 15 percent discount off their water bill.

10

11 Q-

12

13

14

15

Did the Company provide an example of how the low income tariff would work?

No. However, since the Company claims it is similar to the low income tariff approved in

the Chaparral case, Staff assumes it works the same way. In that case, Chaparral stated,

"Based on the existing bill for a median usage on a 3/4-inch meter currently at $24.94, the

low income program would result in a reduction of $3.74," or 15 percent.

16

17 Q, What would be the primary factor in determining r a t epaye r  e l i g ib i l i t y  for  th i s

18

19 A.

20

program?

The primary factor would be the combined gross income of al l  persons l iving in the

household.

21

22 Q, How are the Company's gross annual house hold income limits determined?

23 A.

24

The Company's proposed income guidelines are based on 150 percent of the 2008 federal

poverty guidelines.

25

A.

A.

a

J

3
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1 Q- Would these income guidelines be updated every year?

2 Yes.

3

4 Q- What are the draw backs to a low income tariff?

5 All non-pariticipants will subsidize the low income households in the Company's service

6 area.

7

8 Q-

9 A.

10

How will this be accomplished?

Through a separate surcharge on the non-participant's bills identified as a "Low Income

Assistance Charge."

11

12 Q- Are there any other fees that would be included in this surcharge?

13 Yes, the Company proposes to include a 10 percent fee for administration and carrying

14 costs.

15

16 Q~

r

17

What is Staff's recommendation?

Staff recommends approval of the low income tariff.

18
3)

19 Q- Does this conclude your Direct Testimony"

20

A.

A.

A.

A.

A. Yes, it does.

9



Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW1

REVENUE REQUIREMENT

LINE
no. DESCRIPTION

(A)
COMPANY

FAIR
VALUE

(B)
STAFF
FAIR

VALU E

$ 28,296,903

163,778$

$ 27,472,314

655,433$

1 Adjusted Rate Base

2 Adjusted Operating Income (Loss)

3 Current Rate of Return (L2 I LI ) 0.58% 2.39%

4 Required Rate of Return 11.41% 8.70%

5 $ 3,228,677 $ 2,390,091

6 $ 3,064,899 $ 1,734,658

7

Required Operating Income (L4 * LI)

Operating Income Deficiency (L5 - L2)

Gross Revenue Conversion Factor 1 .6286 1.6381

8 Required Revenue Increase (L7 * LG) $ 4,991,601 Is 2,841,618 I

9 Adjusted Test Year Revenue s 6,356,374 $ 6,356,374

$ 11,347,975 $ 9,197,99210 Proposed Annual Revenue (LB + LQ)

11 Required Increase in Revenue (%) 78.53% 44.71%

References:
Column (A): Company Schedule A-1
Column (B): Staff Schedules JMM~W3 and JMM-W11

a



n
an Lltchfiald Park Sewica Company -Westswatar Dlvlslon

Docket No. ws-o14zaA-as-cms
Test Year Ended Soptsmbor 30, 2098

4
Schedule JMM-WW2

r

GROSS REVENUE CONVERSION FACTOR

(A) (B) (C) (D)USE
m. DESCRIPTION

1
2
3
4
5
6

Calculation al Gross Revenue Conversion Factor
Revenue
UncoIlecib\e Factor (Line 11)
Revenues (L1 - L2) .
Combined Federal and State Income Tax and .Properly Tax Rate (Line 23)
Subtotal (LE - L4)
Revenue Conversion Factor (L1I Ls)

10G.0C00%
0.0000%

100.0000%
38.9553%
61 .0447%
11635143

Calcu/alion of Uncollecftible Factor
7 Unity
8 Combined Federal and State Tax Rate (Line za)
9 One Minus Combined Income Tax Rate (L7 - La )
10 Uncollectible Rate
11 Uncollectible Factor (LE ' L10 )

100.0000%
38.59B9%
81.4011%

0,0000%
0.0000%

100.0000%
6.9680%

93.0320%
34.0000%
31.6309%

Calculation of Effective Tax Rate:
12 Operating Income Before Taxes (Arizona Taxable Income)
13 Arizona State Income Tax Rate
14 Federal Taxable Income (L12 - L13)
15 Applicable Federal Income Tax Rate (Line 55)
16 Effective Federal Income Tax Rate (L14 x L15)
17 Combined Federal and State Income Tax Rate (L13 +L16) 38. 5989%

100.0000%
38. 5989%
61 . 4011%

0. 5804%
0.3564%

Calculation of Effective Prooerfv Tax Factor
18 Unity
19 Combined Federal and Stay Income Tax Rate (L17)
20 One Minus CombineO Income Tax Rate (L18-L19)
21 Property Tax Factor (JMM-WW1B_ L27)
22 Effective Property Tax Factor (L2D'L21)
23 Combined Federal and State Income Tax and Property Tax Rate (L17+L22) 3B.9553%

s 2,390,091
655,433

24 Required Operating Income (Schedule JmM-ww1, Line 5)
25 AdjustedTest Year Operating Income (Loss) (Schedule JMM-WW11, Line 34)
26 Required Increase in Operating Income (L24 - L25) s  1 .734.658

s 1.312.524
222,058

27 Income Taxes on Recommended Revenue (Col. [E], L52)
28 Income Taxes on Test Year Revenue (Col. (Bl, L52)
29 Required Increase in Revenue to Provide for Income Taxes (L27 . L28) 1,090,466

$ 9,197.992
0.0000%

30 Recommended Revenue Requirement (Schedule JMM-WW1, Line 10)
31 Uncollectible Rate (Line ml
32 Uncollleclible Expense on Recommended Revenue (L30'L31)
33 Adjusted Test Year Uncollectible Expense
34 Required Increase in Revenue to Provide for Uncollectible Exp. (L32-L33)

s
$

s 127,382
110,889

35 Property Taxwith Recommended Revenue (JMM-WW18, Col B. L18)
36 Property Tax on Test Year Revenue (JMM-WW1B. Col A. L17)
37 increase in Properly Tax Due to Increase in Revenue (L35-L38)
38 Total Required Increase in Revenue (L2B * L29 + L34 + L37)

16,493
s 2,841,618

s
s
$
s

s 2,841,618
CalculatiOn of Income Tax:

39 Revenue (Schedule JMM-11, Col. III. Line 5 a Sch. Jmm-1, Col. [D] Line 10)
40 Operating Expenses Excluding Income Taxes
41 Synchronized interest (L56)
42 Arizona Taxable Income (L39 . L40 - L41)
43 Arizona State income Tax Rate
44 Arizona income Tax (L42 x L43)
45 Federal Taxable Income (L42 - L44)
46 Federal Tax on First Income Bracket ($1 - 550,000) @ 15%
47 Federal Tax on Second Income Bracket ($51_001 - $75,0<J0) @ 25%
48 Federal Tax on Third Income Bracket ($75,001 - $100,000) @ 34%
49 Federal Tax on Fourth Income Bracket ($100.001 $335.000) @ 39%
50 Federal Tax on Fifth income Bracket ($335.001 -$10.000,000) Q 34%
51 Total Federal Income Tax
52 Combined Federal and State Income Tax (L44 + L51)

$
s
$
$
$
s
$
$
$

Test
Year
6,356,374
5,478,883

302, 195
575,295
6.9680%
40.087

535,209
7,500
6.250
8.500

91 _sec
he, 071

1a1 ,s11
222,058

Staff
Recommended
$ 9.197.992
$ 5,495,377
$ 302,195
s 3,400,420

s.9680%
236,941

3,163.479
7,500
6,250
8,500

91,650
961,683

1,075,583
1,312,524

$
$
$
s
$
$
$
s
s

53 Applicable Federal income Tax Rate (Col. (El, L51 Col. [B]_ L51] I [Col. [E], L45 - Col. IB), L45] 34.0000%

s
Calculation of Inletest Svnchronizarlon:

54 Rate Base (Schedule JMM-3)
55 Weighted Average Cost of Debt (Schedule JMM-WW19)
56 Synchronized Interest (L45 X L46) s

27,472,314
1.1000%
302.195



Lr

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW3

RATE BASE - ORIGINAL COST

(B)

LINE
NO.

(A)
COMPANY

AS
FILED

STAFF
ADJUSTMENTS

Adj.
N g

(C)
STAFF

AS
ADJUSTED

1
2
3

Plant in Service
Less: Accumulated Depreciation
Net Plant in Service

$ 1,2
3

35

$

60,394,260
8,475,991

51.918,269

(593,602)
(193,844)
(399,758)

59,800,658
8.282,147

51,518,511
...:

LESS:

4
5
6

Contributions in Aid of Construction (CIAC)
Less: Accumulated Amortization

Net CIAC

18,737,132
2,072,117

16,665,015

$ 1 $
$
$

18,642,786
2,072,117

16,570,669

7 Advances in Aid of Construction (AIAC) 7,006,208 1 6,989,559

8 Customer Deposits 68,685

(94,346)

(94,346)

(16,649)

81.798 4 150,483

9 Deferred Income Tax Credits 15,987 319,500 5 335,487

ADD."

9 Unamortized Debt Issuance Costs 134,528 (134,528)

10 Cash Working Capital

11 Original Cost Rate Base $ 28,296,903 $ (824,589) S 27,472,314

n

an

References:
Column [A]: Company as Filed
Column [B]: Schedule JMM-WW4
Column (C): Column (A) + Column (B)

r
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LINE
NO

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

DESCRIPTION

COMPANY
AIAC &CIAC

AS FILED
STAFF

ADJUSTMENTS
STAFF

AS ADJUSTED

av

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW5

r RATE BASE ADJUSTMENT no. 1 - PLANT NOT USED AND USEFUL

*

[A] [BI rel

354
361
371
389

Structures & Improvements
Collection Sewer - Gravity
Pumping Equipment
Other Plant 8. Miscellaneous Equipment

$ $

$

19,319,421
23,113,391

1,858.411
644,609

44,935,832 $

(388,834) $
(18,730)

(103,992)
(43,421)

(554,977) S

18,930,587
23,094,661

1,754,419
601,188

44,380,855

Based on Staff Engineering Report Table G-1.

[A] [BI [C]

1
2
3
4
5

6
7
8
9
10
11
12
13

14
15

Advances in Aid of Construction (AIAC) s 7,006,208 $ (15,649) $ 6,989,559

Contributions in Aid of Construction (CIAC) $ 18,737,132 $ (94,346) $ 18,842,786

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

NH wESCRIPTI

COMPANY
AIAC & CIAC

AS FILED
STAFF

ADJ S Y v ENTS

STAFF
as ADJ. STED

a»
a

Schedule JMM-WW6Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

.RATE BASE ADJUSTMENT no. 2 TRANSFER OF PLANT

[A] [Bl [C]

Plant in Service $ 59,839,283 $ (38,625) $ 59,800,658

IB] [Cl

1

2
3
4
5
6
7
8
9

Accumulated Depreciation $ 8,475,991 s

rAn

(11,148) $ 8,464,843

REFERENCES:
Column [Air Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no. DESCRIPTION

COMPANY
AS FILED

STAFF
ADJUSTMENTS

STAFF
AS ADJUSTED

nr
nr

4

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW7

RATE BASE ADJUSTMENT no. 3 .. ACCUMULATED DEPRECIATION

rAn [B] 1c1

1 Accumulated Depreciation $ 8,464,843 $ (182,696) s 8,282,147

References:
Column A: Company Schedule B-2, Page 1
Column B: Column [C] - Column [A]
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF ,
ADJUSTMENTS

STAFF
RECOMMENDED

•r

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103 ..
Test Year Ended September 30, 2008

Schedule JMM~WW8

RATE BASE ADJUSTMENT no. 4 l CUSTOMER DEPOSITS

[A] [B] [C]

1
2
3

4
5

Customer Deposits $ 68,685 $ 81,798 $ 150,483

Staff Calculation:
8600?2-0000-20-2113-0000 Customer Deposits
8600-2-0000-20-2112-0002 Customer Security Deposits

$

73,568
8.230

81_798

REFERENCES:
Column [A]: Company Filing
Column {B]: Direct Testimony JMM
Colu'mn [C]: Column [A] + Column [B]

a

9

*b



LINE
NC,

ACCT
N PNDESC R IPTI

COMPANY
PROPOSE

STAFF
ADJUSTMENTS r* VI

STAFF
REC~»MMEN E

1
¢

utehfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30,2008

Schedule JMM-WW9

RATE BASE ADJUSTMENT no.5 _ DEFERRED INCOME TAXES

[A] [B] [C]

1 Deferred Income Taxes $ 15,987 $ 319,500 $ 335,487

To reverse the Company's pro-forma adjustment.

REFERENCES;
Column [A]: Company Filing
Column {B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

.



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW10

RATE BASE ADJUSTMENT no. 6 _ UNAMORTIZED DEBT ISSUANCE COSTS

[A] [B] [C]

1 Ursamortized Debt Issuance Costs $ 134,528 $ (134,528) $

To Remove Unamortized Debt Issuance Costs.

REFERENCES:
Column [A]: Company Filing
Column [B}: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

4



W
4

Lltchfleld Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW11

OPERATING INCOME STATEMENT . ADJUSTED TEST YEAR AND STAFF RECOMMENDED

[A]
COMPANY
ADJUSTED
TEST YEAR

AS FILED

[Bl [0] [El

LINE

NO DESCRIPTION

STAFF
TEST YEAR

ADJUSTMENTS
Adi.

IC]
STAFF

TEST YEAR
AS

ADJUSTED

STAFF
PROPOSED
CHANGES

STAFF
RECOMMENDED

$ 6,154,589
92,030
99,755

$ $ s, 164,589
92.030
99.755

s 2_841,618 $ 9,006,207
92,030
99,755

0 Q

REVENUES:
Flat Rate Revenues
Measured Revenues
Other Wastwater Revenues
Inientionalty Left Blank
Total Operating Revenues $ 6,356,374 s s 5,356,374 s 2,841,618 s 9,197,992

s $ s $ s

1(5,975)

(266,665) 2

1 ,205
267.554
632,064

2,076
279,749
75,579
24,084

2,719,118
33,348
78,309
18v976
69,551
32,133
2,213

19,133
70,000
36,656
43,889

(28,000)
(494)

(21 ,791 )

3
4
5

1 ,205
267,554
632,064

2,016
279,749
69,604
24,084

2,452,453
33,348
78,309
18,976
69,551
32,133
2,213

19,133
42,000
36,162
22,098

1,205
267,554
632,064

z,o7e
279,749
69,604
24,084

2,452,453
33,348
78,309
18,976
69,551
32,133

2,213
19,133
42.000
36,162
22,098

1,550,237 (264 ,954) 6 1,285,283 1 ,285,283
n

1
2
3
4
s
6
7
8
9
10
11
Hz
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

336.629
(99,906)

(225,740)
321 ,964

7
8

110,889
222,058

16,493
1,090,466

127,382
1,312,524

OPERA TING r5xpEnsEs.-
Salaries and Wages
Purchased Wastewater Treatment
Sludge Removal Expense
Purchased Power
Fuel for Power Production
Chemicals
Materials & Supplies
Corntractural Services, Legal&Engr
Contractural Sevices - Other
Contractural Services - Testing
Equipment Rental
Rents - Building
Transportation
General Liability Insurance
insurance »  Other
Reg Commission Expense
Reg Commission Expense - Rate Case
Miscellaneous Expense
Bad Debt Expense
intentionally Left Blank
Depreciation
Taxes other than Income
Property Taxes
income Taxes
intentionally Left Blank
Total Operating Expenses
Operating Income (Loss)

$
5.

6,192.596
163,778

s
$

(491 .65G)
491 ,656

s
s

5,700,941
655.433

s 1,106,960
s 1,734,658

s
s

5,807,901
2,390,091

References:
Column (A): Company Schedule C-1 .
Column (B): Schedule j ' ( » / I  _ ,  L / i t /  i  L
Column (C): Column (A) + Column (B) ,
Column (D): Schedules MEM-+8nd MEM=2.
Column (E): Column (C) + Column (D)

J'/MM -\,~.=.» i , ;.L`i/""" j-744 -.Ly"°  2_0
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LINE
no. DESCRIPTION

STAFF
RECOMMENDED

STAFF
ADJUSTMENTS

COMPANY
PROPOSED

q
¢

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

OPERATING INCOME ADJUSTMENT no. 1 . MATERIALS AND SUPPLIES

[A] [B]

Schedule JMM-WW13

[C]

1 Materials and Supplies $ 75,579 $ (5,975) s 69,604

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (Bl

r



LIN
no. DESCRIPTION

COMPANY
AS FILED

STAFF
ADJUSTMENTS
(Col C - Col A)

STAFF
AS ADJUSTED

COSTS TO BE ALLOCATED TO LPSCO

Description Amount

Unallowable

Costs
(Sch JMM-5, P2)

Direct Costs
of Unregulated

Affiliate(s)

Allowable
Common Costs

Allocated to
All 71 Companies

Allocations
%

Costs to be
Allocated to

LPSCO
(Col I x Col J)

4:

' I
L

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW14
Page 1 of  2

OPERATING INCOME ADJUSTMENT no. 2 - EXPENSE ALLOCATIONS
FROM UNREGULATED AFFILIATE .

[A] [B] [C]

$ $ $

$

2,451,656
267,462

2,719,118 $
(266,665)
(266,665) $

2,451,656
797

2,452,453

[E] [F] [G] [H] m [JI [K]

$
s
$
s
$
$
$
s

50,700
26.500
15,600

1 . 4 1 %  $

1 . 4 1 %  s

1 . 41% $

1 . 41% $
1 . 4 1 %  s
1 . 41% $
1 . 41% $
1 . 41% $
1 . 41% $
1 . 41% $
1 . 4 1 %  $

1 . 41% $

$

714.08
373.24
219.72

$
S
$
$
$
$
$
$
$
$
$
$
$

430,739
507,000
265.000
300,000
455,000
636,519
314,100
204,000
254, 100
305,000
75,000

204,242
3,950,800

$
$
$
$
$

- s
- s
- s
- $
- s
- s
- s
- s

(46,186) $
(145,642) $

- s
- s

(191,828) $

(430,739) s
(456,300) s
(238,500) s
(284,400) $
(455,000) $
(636,619) $
(314,100) $
(204,000) s
(207,914) s
(159,358) $

(75,000) $
(183,818) $

(3,645,748) $
20,424

113,224
287.66

1,594.71

1 Contradzural Services - Other
2 Corporate Expense Allocation
3 Total Contractural Services - Other
4
5
6
7
8
9
10
11
12
13 Rent
14 Audit'
15 Tax Sewicesz
16 Legal-Generala
17 Other Professional Services
18 Management Fee
19 Unit Holder Communications
20 Trustee Fees
21 Office Costs
22 Licenses/Fees and Permits
23 Escrow and Transfer Fees
24 Depreciation Expense"
25
26
27
28
29
30
31 Foot Note 1: Audit - As the parent company's lenders require the APIF to have annual financial audits, Staff assigned the
32 majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies/interests.
33
34 Foot Note 2: Tax Services - Given the tax complexity of the Ap1F's many holdings and transactions, Staff assigned the
35 majority of the cost (i.e., 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests.
36
37 Foot Note 3: Legal, General - Staff reviewed the legal invoices and found that the very large majority of the legal invoices
38 pertained to the APIF.
39
40
41 Foot Note 4: Depreciation Expense - Given that most of AplF's plant costs benefit primarily APlF, Staff assigned the
42 majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies/interests.
43
44 Foot Note 5: Allocation Percentage - CalCulated as follows: 1 /71 companies = 1.41//>.
45

Water
Waste Water

$
$
$

797.35
797.35

1,594.71

References:
Column A: Company Schedule

Column B: Testimony
Column C: Column [A] + Column [B]

. P



Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

4
Schedule JMM-WW14

Page 2 of 2

LINE
a

Description of Unallowable Cost
Wind Analysis & Planning Software
Gold Watches and Clocks
Pilsner Beer Glasses
Leafs-Raptors Season Tickets
Super Bowl XLII Tickets
Subtotal for Office Expenses

Amount
$15,056
$16,864
$5,700
$5,066
$3,500

$46,186

no.
1 Category
2 Office Fees and Expenses
3 Office Fees and Expenses
4 Office Fees and Expenses
5 Office Fees and Expenses
6 Office Fees and Expenses
7
8
9 Licenses and Fees
10 Licenses and Fees
11 Licenses and Fees
12 Licenses and Fees
13 Licenses and Fees
14 Licenses and Fees
15 Licenses and Fees
16 Licenses and Fees
17 Licenses and Fees
18 Licenses and Fees
19 Licenses and Fees
20

Donation - Wind Project Develop
Donation - Water Project in Africa
Donation - Cancer Society
Donation - Multiple Myeloma
Wind Development
U.S. Trustee
St. Leon Wind Energy
Algonquin Power Fund inc Taxes
Algonquin Power Fund Inc Taxes
Tax Ruling Request for KMS America & Subs
Algonquin Power Fund Inc Taxes
Subtotal for Licenses & Fees

$25,000
$25,000
$13,350
$5,000
$7,887
$9,375

$12,556
$6,891
$6,794

$10,000
$23,789

$145,642



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW15

OPERATING INCOME ADJUSTMENT no. 3 - RATE CASE EXPENSE

[A] [B] [C]

1 Rate Case Expense $ 70,000 $ (28,000) S 42,000

Staff Calculation:

Estimated Rate Case Cost
Normalized Over Five Years

$ 210,000
5

42,000

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW16

OPERATING INCOME ADJUSTMENT no. 4 u MEALS AND ENTERTAINMENT

1 775.00 Miscellaneous Expense

LAI [Bl [Cl
COMPANY STAFF STAFF
PROPOSED ADJUSTMENTS RECOMMENDED
s 36,656 $ (494) $ 36,162

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)

4



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

(

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Schedule JMM-WW17

OPERATING INCOME ADJUSTMENT no. 5 - BAD DEBT

[A] [B] [C]
STAFF

RECOMMENDED
1 Bad Debt Expense $ 43,889 $ (21,791) $ 22,098

staff Calculation:
Test Year
20G7
2006

Normalized over 3 years
$

$43,889
19,632

2,773
$65,294

3
22,098

Ni"

References:
Column (A), Company Schedule C~1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

PLANT In
SERViCE
Per Staff

NonDepreclable
or Fully Depreclaled

PLANT

DEPRECIABLE
PLANT

(col A . Col B)
DEPRECIATION

RATE

DEPRECIATION
EXPENSE

(Col C x Col D

r

r"'

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

351
352
353
354
355
360
361
352
353
3B4
365
366
387
370
371
374
375
380
381
382
389
390
391
392
393
394
395
396
398

Organization
Franchises
Land and Land Rights
Structures and Improvements
Power Generation Equipment
Collection Services Force
Collection Services . Gravity
Special Collecting Structures
Services to Customers
Flow Measuring Devices
Flow Measuring installations
Reuse Services
Reuse Meters and Installations
Receiving Wells
EMuent Pumping Equipment
Reuse Trans. And Dist. System
Reuse T&D
Treatment and Disposal Equipment
Plant Sewers
Outfall Sewer Llnes
Other Plant & Misc. Equipment
OfRce Fumlture & Equipment
Transportation Equipment
Stores Equipment
Tools, Shop & Garage Equipment
Libratory Equipment
Power Operated Equipment
Communication Equipment
Other Tangible Plant
Total Plant

OPERATING INCOME ADJUSTMENT no. s . DEPRECIATION EXPENSE ON TEST YEAR PLANT

[A] [BI

$ .
$ .
s 1,783,426
s 18,930,587
s 543,570
s 1,151,105
s 23,094,661
5 .
$ .
s 47,019
$ .
s 3,789,488
$ 52,331
s 880,393
s 1,754,419
$ 62,825
s 414,315
s 5,430,853
$ 47,7BB
$ 343,581
s 601,188
s 198,772
s 26,078
s 8,988
s 56,187
$ 173,948
$ -
s 418,996
8 -

$, 59,800,558

s
$
$
s
$
$
s
s
$
$
$
$
s
$
$
$
$
$
s
s
s
$
s
s
s
s
s
$
s
s

1,783,426

4

$

s
s
s
s
$
s
s
s
s
$
s
s
s
$
$
s
s
s
s
s
$
$
s
s
s
s
s
s
s

18,939,587
543,670

1,161 ,105
23,094,561

3,789,468
52.331

B60,393
1,754,419

62,B25
414,315

5,430,853
47,788

343,681
601 ,188
198,772

26,078
8,968

56,167
173,948

III

418,996

47,019

(DI

0.00% s
0.00% s
0.00% s
3.33% s
5.00% s
2.00% s
2.00% s
2.00% s
2.00% s

10.00% s
10.00% s
2.00% s
8.33% s
3.33% s

12.50% s
2.50% s
2.50% s
5.00% s
5.00% s
3.33% s
8.67% $
q.s7% s

20.00% s
4.00% s
5.00% s

10.00% s
5.00% s

10.00% s
10.00% s

s

Schedule JMM-WW18

[El

75,789
4.359

28,551
219,302

1,571
10,358

271 ,543
2,a89

11,445
40,099
13,258
5,216

359
2,808

17,895

530,389
27,184
23,222

461,893

41,900

4.702

1 ,783,426 58,017,232 1,893,831

Composite Depreciation Rate (Depr Exp/ Depreciable Plant):
CIAC:

Amortization of cIAo (Line 32 x Line 33):
$
$

3.26%
18,642,786

608,548

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
35
87
38
39
40

Depreciation Expense Before Amortization of CIACI
Less Amortization of CIAC:

Test Year Depreciation Expense - Staff:
Depredation Expense Company:

Staff's Total Adjustment:

s
$
s
s
s

1,B93,831
608,548

1,285,283
1,550,237
(264,954)

References:
Column [Alt
Column (Bl:
Column (Cl:
Column (D):
Column (El:

Schedule JMM-WW4
From column [A]
Column [A] Column [B]
Engineering Staff Report
Column [C] x Column [D]



STAFF
RECOMMENDED

LINE
no. Tax CalculationPl'oD€

STAFF
AS ADJUSTED

r
4

Litchfield Park Sewlca Company - Wastewater Division
Docket No. WS~0142BA~09-0103

Test Year Ended September 30, 2008

Schedule JMM-WW19

OPERATING INCOME ADJUSTMENT #7 -  Property Tax Expense a

$ $

s
$

$

$

$
s

6.356.374
2

12,712,748
6,356,374

19,069,122
3

6,356,374
2

12,712,748
39,301
15.573

12,736,476
21.0%

2,674,660
4.1459%

$

6,356,374
2

12,712,748
9,197,992

21.910,740
3

7,303,580
2

14,607,160
39,301
15,573

14,630,888
21 .0%

3,072,486
4.1459%

$ 110,889
336,629

$ _g225,740)
$
s
$

127,382
110,889

16,493

1 Staff Adjusted Test Year Revenues
2 Weight Factor
3 Subtotal (Line 1 ' Line 2)
4 Staff Recommended Revenue, Per Schedule JMM-WW1
5 Subtotal (Line 4 + Line 5)
6 Number of Years
7 Three Year Average (Line 5 / Line 6)
8 Department of Revenue Mutilplier
9 Revenue Base Value (Line 7 * Line 8)

10 Plus: 10% of CWIP -
11 Less: Net Book Value of Licensed Vehicles
12 Full Cash Value (Line 9 + Line 10 Line 11)
13 Assessment Ratio
14 Assessment Value (Line 12 * Line 13)
15 Composite Property Tax Rate (Per Company Schedule C-2)
16
17 Staff Test Year Adjusted Property Tax (Line 14 * Line 15)
18 Company Proposed Property Tax
19
20 Staff Test Year Adjustment (Line 17-Line 18)
21 Property Tax - Staff Recommended Revenue (Line 14 * Line 15)
22 Staff Test Year Adjusted Property Tax Expense (Line 17)
23 Increase in Property Tax Expense Due to Increase in Revenue Requirement
24
25
26
27

Increase to Property Tax Expense
Increase in Revenue Requirement
Increase to Property Tax per Dollar Increase in Revenue (Line25/Line 26)

$ 16,493
2,841 ,618

0.580426%
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r
4

Litchfield Park Sewico Com party - Wastewater Divislon

Docket No. WS-01428A»09-0103

Test Year Ended September 30, zone

Schedule JMM-WW20

OPERATING INCOME ADJUSTMENT no. 8 . TEST YEAR INCOME TAXES

LINE
DESCRIPTION

Test Year
$
$
$
s

$
$
s
$
$
$
$
$
$

6,356,374
5,478v883

302,195
575,295
6.9680%
40,087

535.209
7,500
6,250
8,500

91,650
88,071

181,971
222,058

Calculation of Income Tax:
1 Revenue (Schedule CSB-t1)
2 Operating Expenses Excluding Income Taxes
3 Synchronized Interest (L17)
4 Arizona Taxable Income (L1 - LE - LE)
5 Arizona Stale Income Tax Rate
6 Arizona Income Tax (L4 x L5)
.7 Federal Taxable Income (L4 - L6)
B Federal Tax on First Income Bracket ($1 - $50.000) @ 15%
9 Federal Tax on Second Income Bracket ($51,001 - 57s,000) @ 25%
10 Federal Tax on ThirdIncome Bracket (575,001 - $100.000) @ 34%
11 Federal Tax on Fourth Income Bracket ($100,001 - $335,000) @ 39%
12 Federal Tax on Fifth Income Bracket ($835,001 ~$10,000,000) @ 34%
13 Total Federal Income Tax
14 Combined Federal and State Income Tax (L44 + L51)
15
16
17 Calculation of Interest Svnchronization:
18 Rate Base (Schedule JMM-WW4)
19 Weighted Average Cost of Debt
20 Synchronized Interest (L16 x L17)
21
22
23
24
25

s 27,472,314
1.10%

302,195

MY

Income Tax Per Staff $
Income Tax - Per Company $

Staff Adjustment S

222,058
(99,906)
321,964
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EXECUTIVE SUMMARY
LITCHFIELD PARK SERVICE COMPANY

WASTEWATER DIVISION
DOCKET nos. WS-01427A-09-0103

As compared to direct testimony, Staff"s surrebuttal position increases its recommended
revenue requirement by $200,633, from 39,197,992 to $9,398,625 Staff recommends revised
rates that would increase operating revenues from test year by $3,042,251 to produce operating
revenues of $9,398,625 resulting in operating income of $2,423,991 or a 47.86 percent increase
over test year revenues of $6,356,374. Staff also recommends a revised FVRB of $27,861 ,961.

Revenue Requirement:

Staff recommends its revised revenue requirement, revised revenue increase, and revised
percentage of revenue increase.

Rate Base:

Staff recommends a revised rate base, and responds to Litchfield Park Service
Company's ("LPSCO" or "Company") comments to Staffs customer security deposits.

Income Statement:

Staff recommends revised operating income, and responds to the Company's comments
on corporate expense allocation expense. Based on new information, Staff now recommends
disallowance of employee bonuses.

av
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Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 1

1 INTRODUCTION

2 Q- Please state your name, occupation, and business address.

3 A.

4

5

My name is Jeffrey M. Michlik. I am a Public Utilities Analyst V employed by the

Arizona Corporation Commission ("ACC" or "Commission") in the Utilities Division

("Staff"). My business address is 1200 West Washington Street, Phoenix, Arizona 85007.

6

7 Q- Are you the same Jeffrey M. Michlik who filed Direct Testimony in this case?

8 Yes, I am.

9

10 Q- What is the purpose of your Surrebuttal Testimony in this proceeding?

11

12

13

14

The purpose of my Surrebuttal Testimony in this proceeding is to respond, on behalf of

Staff, to the Rebuttal Testimony of Litchfield Park Service Company's ("LPSCO" or

"Company") witnesses, Mr. Thomas J. Bourassa and Mr. Greg Sorensen, regarding

revenue requirement, rate base, and operating revenues and expenses.

15

16 Q- Did you attempt to address every issue the Company raised 'm its Rebuttal

17

18

19

20

21

Testimony?

No. Staff limited its discussion to the specific issues as outlined below. Staffs lack of

response to any issue in this proceeding should not be construed as agreement with the

Company's position in its Rebuttal Testimony; rather, where there is no response, Staff

relies on its original Direct Testimony.

22

23 Q- Please explain how Staff's Surrebuttal Testimony is organized.

24 A.

25

A.

A.

A.

Staffs Surrebuttal Testimony is generally organized to present issues that Mr. Bourassa

and Mr. Sorensen present in their Rebuttal Testimonies.

a



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 2

1

2

3

REVENUE REQUIREMENT

Q. Has Staff reviewed Mr. Bourassa's and Mr. Sorensen's Rebuttal Testimony

regarding revenue requirement for the Wastewater Division?

4 Yes.

5

6 Q~ Has Staff revised its recommendations from its Direct Testimony?

Yes. As compared to Direct Testimony, Staff" s Surrebuttal position increases its

recommended revenue requirement by $200,633, from $9,197,992 to $9,398,625. This

decrease reflects Staffs Surrebuttal adjustments as discussed herein.

7

8

9

10

11

12

13

14

15

16

17

18

19

Q- Please summarize the proposed and recommended revenue requirement, revenue

increase, and percentage increase.

The proposed and recommended revenue requirement, revenue increase, and percentage

increase are as follows: .

20

21

Company-Direct

Staff-Direct

RUCO-Direct

Company-Rebuttal

Staff~Surrebutta1

Revenue Requirement

$11,347,975

$9,l97,992

$8,169,592

$11, 132,993

$9,398,625

Revenue Increase

$4,991,601

$2,841 ,618

so ,810,405

$4,776,618

$3,042,251

Percentage Increase

78.53 percent

44.71 percent

28.47 percent

75. I5 percent

47.86 percent

22

A.

A.

A.

1



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 3

1

2

RATE BASE

Q. Has Staff reviewed Mr. Bourassa's and Mr. Sorensen's Rebuttal Testimony

3 regarding rate base for the Wastewater Division?

4 Yes.

Q. Has Staff revised its recommendations from its Direct Testimony?

Yes. As compared to Direct Testimony, Staffs Surrebuttal position increases its

recommended rate base by $389,647, from $27,472,314 to $27,861,961. This increase

reflects Staffs Surrebuttal adjustments as discussed herein.

5

6

7

8

9

10

11

12

Q- Would Staffplease identify each party's respective ratebase recommendations?

Yes. The rate bases proposed and recommended by all parties in the case are as follows:

13

14

15

16

Company-Direct

Staff-Direct

RUCO-Direct

Company-Rebuttal

Staff-Surrebuttal

OCRB

$28,296,903

$27,472,314

$21,248,950

$28,034,855

$27,861,961

FVRB

$28,296,903

$27,472,314

$21,248,950

$28,034,855

$27,861,961

17

18

19

20

21

22

Q- Are there any adjustments to plant in service that Staff did not make in Direct

Testimony, but would like to make now for the Wastewater Division?

23 Yes.

24

A.

A.

A.

A.

I



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 4

1 Q-

2

Please provide a summary of adjustments that you have accepted from the Company

and/or RUCO, and on which schedules the adjustments have been made.

3 Staff has made the following adjustments to rate base for the Wastewater Division:

4

5

6

Plant~in-Service

7

8

9

10

11

Staff has capitalized expenses in the amount of $3,725 for Account No. 354 Structures and

Improvements, $5,004 for Account No. 355 Power Generation Equipment, $6,394 for

Account No. 371 Pumping Equipment, and $2,000 for Account No. 389 Other Plant and

Miscellaneous Equipment, as shown on Surrebuttal Schedule JMM-WW7. Staff made

these adjustments to accumulated depreciation based on review of the Company's

Rebuttal Testimony.

12

13

14

15

16

17

18

Accumulated Depreciation

Staff adjusted accumulated depreciation to reflect plant-in-service that has been fully

depreciated in the amount of $554,977, and accumulated depreciation of capitalized plant

in the amount of $491> as shown on Surrebuttal Schedule JMM-WW8. Based on review of

the Company's Rebuttal Testimony, Staff has adjusted accumulated depreciation.

19

20

21

Deferred Income Taxes and Credits

Staff decreased deferred income taxes and credits to the Company's proposed amount of

83335,020, as shown on Surrebuttal Schedule JMM- 10.

22

23

24

Q- Please review the remaining contested issues related to the rate base for the

Wastewater Division.

25

A.

A. Certainly.



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 5

1 Security Deposits

2 Q- Does Staff still believe security deposits should be included in rate base?

3 A. Yes. By definition customer security deposits are customer deposits .

4

5 Q- What do customer deposits represent?

6

7

8

9

10

Customer deposits represent funds received from ratepayers as security against potential

losses arising from failure to pay for service. These funds are similar in nature to

customer advances for construction. Both represent a liability to repay the funds received

either after a specified period or upon satisfaction of certain requirements. Like customer

advances, the deposits are available to the utility for use in support of its rate base

investment.11

12

13 Q- Does Staff include customer deposits in rate base?

14 Yes.

15

16 Accumulated Deferred Income Taxes

I 17 Q-

18

The Company mentions that Staff agrees with its methodology for calculating

deferred income taxes; please Comment on this.

19

20

21

22

Staff is still reviewing Mr. Bourassa's proposal and rebuttal adjustment for this item.

While Staff agrees with the methodology used by Mr. Bourassa, Staff believes that the

substantiation for the underlying calculations warrants an in-depth review and analysis.

Staff is provisionally including the Company's adjustment pending completion of its

23 analysis.

24

A.

A.

A.

1



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. ws-01427A_09-0103
Wastewater Division
Page6 »

1

1

2

OPERATING INCOME

Q, Are there any adjustments to plant in service that Staff did not make in Direct

Testimony, but wouldlike to make now for the Wastewater Division?3

4
~5

6

Yes.

Q, Please provide a summary of adjustments that you have accepted from the Company

and/or RUCO, and on which schedules the adjustments have been made.

Staff has made the following adjustments to operating income for the Wastewater

Division:

7

8

9

10

11

12

Removal ofAerotek Contractual Services

Staff has removed $42,200 for contractual services costs (Aerotek) that were actually

incurred by Black Mountain Sewer Company, as shown on Surrebuttal Schedule IMM-

Wwl5. Based on review of the Company's Rebuttal Testimony, Staff has accepted the

Company's adjustment.

13

14

15

16

17

18

19

20

Capitalized Expenses

Staff has removed $17,124 in capitalized expenses and $3,128 in unnecessary expenses

from outside services, as shown on Surrebuttal Schedule JMM-WW15. Based on review

of supporting documentation, Staff has accepted the Company's and RUCO's adjustment.

21

A.

A.

0



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-014277-09-0103
Wastewater Division
Page 7

1

2

3

4

Rate Case Expense

Staff has removed $1,136 from regulatory commission expense, as shown on Surrebuttal

Schedule JMM-WW19. Based on review of supporting documentation, Staff has accepted

the Company's and RUCO's adjustment.

5

6

7

8

9

Depreciation Expense

Staff has recalculated its amortization of contributions using a specific rate rather than a

composite rate, as shown on Surrebuttal Schedule JMM-WW19. Based on review of the

Company's Rebuttal Testimony, Staff has accepted the Company's adjustment.

10

11 Q. Please review the remaining contested issues related to operating income for the

12 Wastewater Division.

13 Certainly.

14

15 Corporate Expense Allocation

16 Q- How does the Algonquin Power Income Fund ("Fund" or "APIF") produce income

for its shareholders?17

18

19

The Fund, according to its 2008 annual report, produces earnings for its shareholders

through a diversied portfolio of renewable energy and utility assets.

20

21 Q-

22

What was the APIF's business strategy?

The Fund's 2008 annual import states the following concerning its business strategy:

23

24
25
26
27
28

A.

A.

A.

Algonquin 's business strategy is to maximize long term unitholder value
by strengthening its position as a strong renewable energy and
infrastructure company. The Company is focused on growth in each flow
and earnings in the business segments in which it operates. (emphasis
added)

A



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-0142'7A-09-0103
Wastewater Division
Page8

1 Q- What was the APIF's income for 2008?

2 The APIF generated $57 million in income before taxes according to its 2008 audited

financial statements.3

4

5 Q-

6

Does Staff agree with the Company's statement that "APIF incurs the central office

cost for the benefit of its subsidiary businesses" and "but for the subsidiary

7 businesses, APIF would not have central offices costs 77
I (Bourassa Rebuttal, page

8

9

10

11

12

13

14

15

33, lines 19 through33)'?

No, Staff does not. The APIF is an unregulated for-profit business that incurs costs

primarily for the benefit of its shareholders. Making a profit is the ultimate reason any

for-profit company incurs expenses. The Fund is focused on "growth in cash flow and

earnings " as evidenced from its business strategy. Since shareholders seek a profit and

the APIF incurs expenses (Ag. central office costs) in order to generate that profit, it is

obvious that the central office costs are incurred primarily for the benefit of the

shareholders rather than for LPSCO as the Company indicates. The central office costs

would have been incurred even if the Fund did not own LPSCO because the central office16

17

18

costs were incurred to make a profit for the shareholders and not to operate LPSCO. The

benefit to LPSCO is only incidental.

19

20 Q-

21

Please comment on the Company's statement that the Company only owns 63

companies and not 71 as stated in the Staff report.

22 A.

23

According to the Company's financial report, the Company has interest in the other eight

companies, and accordingly it generates expenses from them, and that's why Staff

included them in its calculation.24

25

A.

A.



Surrebuttal Testimony of Jeffrey M. Michlik
Docket No. WS-01427A-09-0103
Wastewater Division
Page 9

1

2

3

4

5

6

Employee Bonus Expense

Q. Since the time of filing Direct Testimony, are there any adjustments that Staff would

like to make in its Surrebuttal filing?

Yes. Staff recommends that $52,954 be removed for employee bonuses. Of that amount,

Staff recommends $26,447 be allocated to water and $26,447 be allocated to wastewater

based on Staffs allocation of corporate expenses.

7

8 Q. Why is Staff making this adjustment now?

9

10

11

Upon reviewing the Company's response to a later data request regarding bonuses, Staff

determined that this amount had been incurred for performance incentives paid to

employees, which Staff believes should not be passed on to the ratepayers.

12
-.

13 Q.

14

What is Staff recommending?

Staff recommends removing $26,477 from contractual services, as shown on Surrebuttal

15 Schedule JMM-WWI5.

16

17 Q. Does this conclude your Surrebuttal Testimony?

18

A.

A.

A.

A. Yes.

l

4.



Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW1

REVENUE REQUIREMENT

LINE
NO. DESCRIPTION

(A)
COMPANY

FAIR
VALUE

(B)
STAFF
FAIR

VALUE

$ 28,296,903 $ 27,861,961

$ 163,778 $ 566,857

1 Adjusted Rate Base

2 Adjusted Operating Income (Loss)

3 Current Rate of Return (LE / LI ) 0.58% 2.03%

4 Required Rate of Return 11.41% B.70%

$ 3,228,677 $ 2,423,991

$ 3,064,899 $ 1,857,134

5 Required Operating Income (L4 * L1)

6 Operating Income Deficiency (L5 - LE)

7 Gross Revenue Conversion Factor 1.6286 1.6381

8 Required Revenue Increase (L7 * LG) $ 4,991,601 Is 3,042,251 I

9 Adjusted Test Year Revenue $ 6,356,374 $ 6,356,374

10 Proposed Annual Revenue (LB + LE) $ 11,347,975 $ 9,398,625

11 Required Increase in Revenue (%) 78.53% 47.86%

References:
Column (A): Company Schedule A-1
Column (B): Staff Schedules JMM-W3 and JMM-W12

n



Lltchfield Park Service Company -Wastewater Dlvlsloh
Docket No. W$-01428A-09-0103
Test Year Ended September 30, ZD08

Surrebuttal Schedule JMM-WW2

GROSS REVENUE CONVERSION FACTOR

(A) (B) (C) (D)
a

LINE
NO. DESCRIPTION

1
2
3
4
5
6

Calculation of Gross Revenue Conversion Factor.
Revenue
Uncollecibte Factor (Line 11)
Revenues (LI - LE)
Combined Federal and State Income Tax and Property Tax Rate (Line 23)
Subtotal (LE . LE)
Revenue Conversion Factor (L1 I Ls)

100.0000%
0.000Cl%

10G.0000%
38.9553%
61.0447%
1538143

Calculation of Uncollecttible Factor
7 Unity
B Combined Federal and State Tax Rate (Line 23)
9 One Minus Combined income Tax Rate (L7 - LB )

10 Uncollectible Rate
11 Uncollectible Factor (LE * L10 )

100.0000%
38.59B9%
61.4011%

0.0000%
0.00DO%

100.0000%
6.96B0%

93.0320%
34.000D%
31 .63D9%

Calculation of EffectNe Tax Rate:
12 Operating Income Before Taxes (Arizona Taxable income)
13 Arizona State Income Tax Rate
14 Federal Taxable Income (L12 - L13)
15 Applicable Federal Income Tax Rate (Line as)
16 Effective Federal Income Tax Rate (L14 x L15)
17 Combined Federal and State Income Tax Rate (L13 +L16) 38.5989%

100.0000%
38.5989%
61 .4011 %

05804%

Calculation of Effective Prooertv Tax Factor
18 Unity
19 Combined Federal and State Income Tax Rate (L17)
20 One Minus Combined Income Tax Rate (L18-L19)
21 Property Tax Factor (JMM-W W 18, L27)
22 Elective Property Tax Factor (L20"L21)
23 Combined FederaI and State Income Tax and Property Tax Rate (L17+L22)

O. 3564%
3B.9553%

$ 2,423,991
556.857

24 Required Operating Income (Schedule JMM-W W 1, Line 5)
25 AdjustedTest Year Operating Income (Loss) (Schedu\e JMM-WW11, Line 34)
26 Required Increase in Operating lncame (L24 - L25) $ 1,857,134

s 1,331,140
163,681

27 Income Taxes on Recommended Revenue (Col. [E], L52)
28 Income Taxes on Test Year Revenue (Col. [B], L52)
29 Required Increase in Revenue to Provide for Income Taxes (L27 - Lea) 1,167,459

$ 9,398,625
0.0000%

30 Recommended Revenue Requirement (Schedule JMM-WW1, Line 10)
31 Uncollectible Rate (Line 10)
32 Uncolliecfible Expense on Recommended Revenue (L30*L31)
33 Adjusted Test Year Uncollectible Expense
34 Required Increase in Revenue to Provide for Uncollectible Exp. (L32-L33)

s
s

$ 128,547
110,889

35 Property Tax with Recommended Revenue (JMM-W W 1B, Co! 8, L18)
36 Property Tax on Test Year Revenue (JMM-W W 18, Col A, L17)
37 Increase in Property Tax Due to Increase in Revenue (L35-L36)
38 Total Required Increase in Revenue (L26 + L29 + L34 + L37)

17,658
$ 3,042,251

$
s
$
$

$ 3.042.251
Calculation of Income Tax:

39 Revenue (Schedule JMM-11, Col. [C], Line 5 & Sch. JMM-1, Col. [D] Line 10)
40 Operating Expenses Excluding Income Taxes
41 Synchronized Interest (L5G)
42 Arizona Taxable Income (L39 - L40 - L41)
43 Arizona State Income Tax Rate
44 Arizona Income Tax (L42 x L43)
45 Federal Taxable Income (L42 - L44)
46 Federal Tax on First Income Bracket (31 - $50,000) @ 15%
47 Federal Tax on Second income Bracket ($51,001 .. $75,000) @ 25%
48 Federal Tax on Third income Bracket ($`/5,001 - $100,000) @34%
49 Federal Tax on Fourth Income Bracket ($100,001 - $335.000) @ 39%
50 Federal Tax on Filth Income Bracket ($335,001 -$10,0D0,000) @ 34%
51 Total Federal Income Tax
52 Combined Federal and State Income Tax (L44 + L51)

$
$
s
s
$
$
$
$
$

Test
Year
6,355,374
5,625,836

306,482
424,056
6.96B0%
29,548

394,508
7,500
6,250
B,50O

91,650
20,233

134. 133
163,681

Staff
Recommended
s 9,398,625
$ 5,643,494
$ 306,482
$ 3,448,649

698B0%
240,302

3,208,347
7,500
6,250
5,500

91,650
975,938

1,090,838
1,331,140

s
$
$
$
$
s
$
$
s

53 Applicable Federal Income Tax Rate [COL [El L51 . Col, [BL L51] / [Col. [E]. L45 .. Col, [B]. L45] 34.0000%

$
Calculation of Interest Svnchronization:

'54 Rate Base (Schedu\e JMM-3)
55 Weighted Average Cost of Debt (Schedule JMM-WW19)
56 Synchronized Interest (L45 x L4S) s

27,861,961
1. 1D00%
306,482



Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September so, 2008

Surrebuttal Schedule JMM-VVW3

RATE BASE _ ORIGINAL COST

(8) (C)
STAFF

AS
ADJUSTED

LINE
no.

(A)
COMPANY

AS
FILED

STAFF
ADJUSTMENTS

Adj.
No.

1
2
3

Plant in Service
Less: Accumulated Depreciation
Net Plant in Service

$ $ $

$

60,394,260
8.475.991

51,9182269 $

(576,104) 1_2,3
(565,526) 4
(10,578) $

59,818,156
7,910,465

51.907,691

LESS;

4
5
6

Contributions in Aid of Construction (CIAC)
Less: Accumulated Amortization

Net CIAC

$ 18,737,132
2_072,117

16.665,015

$ 1 $
$
$

18,642,786
2,072,117

16,570,669

7 Advances in Aid of Construction (AIAC) 7,006,208 1 6,989,559

8 Customer Deposits 68,685

(94,346)

(94,346)

(16.649)

81,798 5 150.483

9 Deferred Income Tax Credits 15.987 319,033 6 335,020

ADD:

9 Unamortized Debt Issuance Costs 134,528 (134.528) 7

10 Cash Working Capital

11 Original Cost Rate Base s 28,296,903 $ (434,942) $ 27,86t,961

References:
Column [A]: Company as Filed
Column [B]: Schedule JMM-WW4
Column (C): Column (A) + Column (B)

l
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LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

DESCRIPTION

COMPANY
AIAC & CIAC

AS FILED
STAFF

ADJUSTMENTS
STAFF

AS ADJUSTED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW5

RATE BASE ADJUSTMENT no. 1 » PLANT NOT USED -AND USEFUL

[A] [B] [C]

354
361
371
389

Structures & Improvements
Collection Sewer - Gravity
Pumping Equipment
Other Plant & Miscellaneous Equipment

$ $

$

19,319,421
23,113,391
1,858,411

844,609
44,935,832 $

(388,834) $
(18,730)

(103,992)
(43,421)

(554,977) $

18,930,587
23,094,661
1,754,419

601,188
44,380,855

Based on Staff Engineering Report Table G-1.

rAn IB] 101

1
2
3
4
5

6
7
8
9
10
11
12
13

14
15

Advances in Aid of Construction (AIAC) $ 7,006,208 $ (16,649) $ 6,989,559

Contributions in Aid of Construction (CIAC) $ 18,737,132 $ (94,346) $ 18,642,786

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

/



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

DESCRIPTION

COMPANY
AIAC & c\Ac

AS FILED
STAFF

ADJUSTMENTS
STAFF

AS ADJUSTED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW6

RATE BASE ADJUSTMENT no. 2 - TRANSFER OF PLANT

[A] [B] [C]

Plant in Service $ 59,839,283 $ (38,250) s 59,801,033

[A] [B]

1
2
3
4
5
6
7
8
9

Accumulated Depreciation $ 8,475,991 $ (11,040) $ 8,464,951

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]

[C]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
AS FILED

STAFF
ADJUSTMENTS

STAF F
AS ADJUSTED

4

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September Sc, 2008

Surrebuttal Schedule JMM-WW7

RATE BASE ADJUSTMENT no. 3 . COMPANY ADJUSTMENTS TO PLANT THAT STAFF AC¢EPTS

[Al [B] [Cl

1
2
3
4

354
355
371
389

Structures and Improvements
Power Generation Equipment
Pumping Equipment
Other Plant & Misc. Equipment

$ s 19,323,146
548,674

1 ,864,805
646,609

22,383,234$

19,319,421
543,670

1,858,411
644,609

22,366,111 $

3,725
5,004
6,394
2,000

17,123 $

354 Dean Fence and Gate $ 3,725

355 Loftier Equipment Co. s 5,004

371
371

Precision Electric
Precision Electric

$

$

1 ,530
4,864
e,s94

389
389

Keogh Engineering
Keogh Engineering

$

1,450
550

2,o00

References:
Column [A]: Company Filing
Column [B]: Surrebutlal Testimony JMM
Column [C]: Column [A] + Column [B]

1



LINE
no. DESCRIPTION

COMPANY
AS FILED

STAFF
ADJUSTMENTS

STAFF
AS ADJUSTED

Q

Litchfield Park Service Company - Wastewater Divlsion
Docket No. WS~01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WWB

RATE BASE ADJUSTMENT no. 4 . ACCUMULATED DEPRECIATION

IA] [Bl [Cl

1 Accumulated Depreciation $ B,454,843 $ (554,486) $ 8,282,147

ND Plant Retirements
354 Structures and improvements
361 Collection Sewer - Gravity
371 Pumping Equipment
339 Other Plant and Miscellaneous Equipment

s

$

(388,834)
(18,730)

(103,992)
(43,421)

(554,977)
A/D on Capitalized Plant

354 Structures and Improvements
355 Power Generation
371 Pumping Equipment
389 Other Sewer Plant and Equipment

$ 47
94

300
50

491s

References:
Column [A]: Company Filing
Column [B]: Surrebuttal Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW9

RATE BASE ADJUSTMENT no. 5 - CUSTOMER DEPOSITS

rAn [B] [C]

1
2
3
4
5

Customer Deposits $ 68,685 s 81.798 $ 150,483

Staff Calculation:
8600-2-0000-20-2113-0000 Customer Deposits
8600-2-0000-20-2112-0002 Customer Security Deposits

$

73,568
8.230

81,798

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

RATE BASE ADJUSTMENT no. 6 - DEFERRED INCOME TAXES

[A] [B]

Surrebuttal Schedule JMM-WW10

[C]

1 Deferred Income Taxes $ 15,987 $ 319,033 $ 335,020

To reverse the Company's pro-forma adjustment.

REFERENCES:
Column [A]: Company Filing
Column [B]: Direct Testimony JMM
Column [C]: Column [A] + Column [B]



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW11

RATE BASE ADJUSTMENT no. 7 - UNAMORTIZED DEBT ISSUANCE COSTS

[A] [B] [C]

1 Unamortized Debt Issuance Costs $ 134,528 $ (134,528) $

To Remove Unamortized Debt Issuance Costs.

REFERENCES:
Column [A]; Company Filing
Column [B]: Direct Testimony JMM
Column [Cir Column [A] + Column [B]



a

J

Q

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-D9-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW12

opERATinG.|ncoME STATEMENT . ADJUSTED TEST YEAR AND STAFF RECOMMENDED

[B] ID] [E]

LINE
no. DESCRIPTION

[A]
COMPANY
ADJUSTED
TEST YEAR

AS FILED

STAFF
TEST YEAR

ADJUSTMENTS
Adj.
MY

[C]
STAFF

TEST YEAR
AS

ADJUSTED

STAFF
PROPOSED
CHANGES

STAFF
RECOMMENDED

$ 6,164,589
92,030
99,755

$ $ 6,164,589
92,030
99,755

$ 3,042,251 $ 9,206,840
92,030
99,755

REVENUES.' .
Flat Rate Revenues
Measured Revenues
Other Wastwater Revenues
Intentionally Left Blank
Total Operating Revenues $ 6,356,374 $ $ 6,356,374 $ 3,042,251 $ 9,398,625

$ $ $ s $

1(5,975)

(355,594) 2

1 ,205
267,554
632,064

2,076
279,749
75,579
24,084

2,719,118
33,348
78,309
18,976
69,551
32,133
2,213

19,133
70,000
36,656
43,889

(1 ,1 ah)
(28,000)

(494)
(21 ,791)

3
3
4
5

1,205
267,554
632,064

2,076
279,749
69,604
24,084

2,363,524
33,348
78,309
18,976
69,551
32,133

z ,213
17,997
42,000
36,162
22,098

1 ,os
267,554
632,064

2,076
279,749
esa,so4
24,084

2,363,524
33,348
78,309
18.976
69,551
32,133
2.213

17,997
42,000
36,162
22,098

1 ,550,237 (27,936) 6 1 ,522,301 1,522,301

336,629
(99,905)

(225,740)
263,587

7
8

110,889
163,681

17,658
1,167,459

128,547
1,331,140

1
2
3
4
5
s
7
8
g
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

OPERA TING EXPENSES:
Salaries and Wages
Purchased Wastewater Treatment
Sludge Removal Expense
Purchased Power
Fuel for Power Production
Chemicals
Materials & Supplies
Contractural Services, Legal&Engr
Contractural Sevices - Other
Contractural Services - Testing
Equipment Rental
Rents - Building
Transportation
General Liability Insurance
insurance .. Other
Reg Commission Expense
Reg Commission Expense - Rate Case
Miscellaneous Expense
Bad Debt Expense
intentionally Left Blank
Depreciation
Taxes other than Income
Property Taxes
Income Taxes
intentionally Left Blank
Total Operating Expenses
Operating Income (Loss)

$
$

6,192,596
163,778

$
$

(403,080)
403,080

5
$

5,789,517
566,857

s 1,185.117
$ 1,857,134

$
s

6,974,634
21423,991

References:
Column (A): Company Schedule C-1
Column (B): Schedule JMM-WW13
Column (C): Column (A) + Column (B)
Column (D): Schedules JMM-WW20 and JMM-WW21
Column (E): Column (C) + Column (D)
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LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

1
9

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

OPERATING INCOME ADJUSTMENT no. 1 . MATERIALS AND SUPPLIES

[Al

4

Surrebuttal Schedule JMM-WW14

[B] [Cl

1 . Materials and Supplies $ 75,579 S (5,975) $ 69,604

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (Cl: Column (A) + Column (B)



LINE

no. DESCRIPTION
COMPANY
AS FILED

STAFF
ADJUSTMENTS
(Col c h Col A)

STAFF
AS ADJUSTED

COSTS TO BE ALLOCATED TO LPSCO

Description Amount

Unallowable

Costs

(Sch JMM-6 PP)

Direct Costs
of Unregulated

Affiliate(s)

Allowable
Common Costs

Allocated to
All 71 Companies

All0¢atiorP
%

Costs to be
Allocated to

LPSCO
(Col I x Col J)

Litchfield Park Service Company - Wastewatefbivision
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM~WW15
Page 1 of 2

OPERATING INCOME ADJUSTMENT no. 2 . OUTSIDE SERVICE EXPENSE

IA] [Bl [C]

$ $

$

2,451 ,656
267,462

2,719,118 $

(88,929) $
(266,665)
(355,594) $

2,362,727
797

2,353,524

$
26,477
88,929

Tm [E] tF1 [G] [H] m IJ] [KI

50,700
26,500

15,600

1.41% $

1.41% s

1.41% $
1.41% $
1.41% $
1.41% $
1.41% $
1.41% $
1.41% $
1.41% $
1.41% $
1.41% $

$

714.08
373,24

219.72

$
$

$
$
$
$
$
$
$
$
$
$
$

430,739
507,000
265,000
300,000
455,000
636,619
314,100
204,000
254,100
305,000
75,000

204,242
3,950,800

$
s

$
$
$
$
$
$
$
$
$
$
$

- $

- $
- s

- $
- $
- $
- $
- $

(46,186) $
(145,642) $

- s
- $

(191,828) $

(430,739) $
(456,300) $

(238,500) s
(284,400) $
(455,000) $
(636,619) $
(314,100) $
(204,000) $
(207,914) $
(159,358) s

(75,000) $

(183,818) s
(3,845,748) $

20,424
113,224

287.66
1,594.71

1 Contractural Services - Other
2 Corporate Expense Allocation
3 Total Contractural Services - Other
4
5
6 Expenses Company has agreed to reduce in its rebuttal testimony:
7 Contractual Service Aerotek $ 42,200
8 Remove Capitalized Expenses 17,124
9 Remove Unnecessary Expenses 3,128
10 62,452
11 Staff adjustment:
12 Remove Bonuses
13
14
15
16
17
18
19
20
21
22 Rent

23 Audit*
24 Tax Senices2
25 Legal-Generals
26 Other Professional Services
27 Management Fee
28 Unit Holder Communications
29 Trustee Fees
30 Office Costs
31 Licenses/Fees and Permits
32 Escrow and Transfer Fees
33 Depreciation Expense'
34
35
36
37
38
39
40 Foot Note 1: Audit - As the parent company's lenders require the APIF to have annual financial audits, Staff assigned the
41 , majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies interests.
42
43 Foot Note 2: Tax Services - Given the tax complexity of the APlF's many holdings and transactions, Staff assigned the
44 majority of the cost (i.e., 90 percent) to APlF and the remaining 10 percent to its 71 companies/interests.
45
46 Foot Note 3: Legal, General - Staff reviewed the legal invoices and found that the very large majority of the legal invoices
47 pertained to the APlF.
48
49
50 Foot Note 4: Depreciation Expense - Given that most of APlF's plant costs benefit primarily APIF, Staff assigned the
51 majority of the cost (i.e., 90 percent) to APIF and the remaining 10 percent to its 71 companies/interests.
52
53 Foot Note 5: Allocation Percentage - Calculated as follows: 1 / 71 companies = 1.41%.

Water
Waste Water

$
$
$

797,35
797.35

1 ,594.71

References
Column A: Company Schedule

Column B: Testimony
Column C: Column [A] + Column [B]



Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW15
' Page 2 of 2

Description of Unallowable Cost
Wind Analysis 8< Planning Software
Gold Watches and Clocks
Pilsner Beer Glasses
Leafs-Raptors Season Tickets
Super Bowl XLII Tickets
Subtotal for Office Expenses

Amount
$15,056
$16,864

$5,700
$5,066
$3,500

$46,186

LINE

no.
1 Category
2 Off ice Fees and Expenses
3 Office Fees and Expenses
4 Office Fees and Expenses
5 Off ice Fees and Expenses
6 Office Fees and Expenses
7
8
9 Licenses and Fees
10 Licenses and Fees
11 Licenses and Fees
12 Licenses and Fees
13 Licenses and Fees
14 Licenses and Fees
15 Licenses and Fees
16 Licenses and Fees
17 Licenses and Fees
18 Licenses and Fees
19 Licenses and Fees
20

Donation - W ind Project Develop
Donation - Water Project in Africa
Donation - Cancer Society
Donation - Multiple Myeloma
Wind Development
U.S. Trustee
St. Leon wind Energy
Algonquin Power Fund inc Taxes
Algonquin Power Fund Inc Taxes
Tax Ruing Request for KMS Americaa Subs
Algonquin Power Fund Inc Taxes
Subtotal for Licenses & Fees

$25,000
$25,000
$13.350

$5.000
$7,887
$9,375

$12,556
$6,891
$6,794

$10,000
$23,789

$145,642



LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

LINE
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

I Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW16

OPERATING INCOME ADJUSTMENT no. 3 - RATE CASE EXPENSE AND REGULATORY COMMISSION EXPENS

1A1 [B] [C]

1 Rate Case Expense $ 70,000 $ (28,000) $ 42,000

Staff Calculation:

Estimated Rate Case Cost
Normalized Over Five Years

$ 210,000
5

42,000

[Al [B] [C]

1 Regulatory Commission Expense $ 19,133 $ (1,36) s 17,997

References:
Column (A), Company Schedule C-1
Column (B): Direct and Surrebuttal Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

STAFF
RECOMMENDED

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September so, 2008

OPERATING INCOME ADJUSTMENT no. 4 l MEALS AND ENTERTAINMENT

t

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)

775.00 Miscellaneous Expense $

[Al

36,656 $

1

Q

Surrebuttal Schedule JMM-WW17

IB]

(494) $

[Cl

36,162



LINE
no.

ACCT
no. DESCRIPTION

COMPANY
PROPOSED

STAFF
ADJUSTMENTS

STAFF
RECOMMENDED

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW18

OPERATING INCOME ADJUSTMENT no. 5 - BAD DEBT

[A] [B] [C]

1 Bad Debt Expense $ 43,889 $ (21,791) $ 22,098

Staff Calculation:
Test Year
2007
2006

Normalized over 3 years
$

$43,889
19,632

2,773
$66,294

3
22,098

References:
Column (A), Company Schedule C-1
Column (B): Testimony JMM
Column (C): Column (A) + Column (B)



LINE
no.

ACCT
no. DESCRIPTION

PLANT In
SERVICE
Per Staff

NonDepreciable
or Fully Depreclated

PLANT

DEPRECIABLE
PLANT

(Col A - Col B)
DEPRECIATION

RATE

DEPRECIATION
EXPENSE

(ColC x Col D

Litchfield Park Service Company - Wastewater Division
Docket No. WS-01428A-09-0103
Test Year Ended September 30, 2008

351

352
353

354
355
360
361

862
363
364
365
366
367
370
371

374
375
BD

381
382
389
390
391
392
393
394
395
396
398

Organization
Franchises
Land and Land Rights
Structures and Improvements
Power Generation Equipment
Collection Services - Force
Collection Services . Gravity

Special Collecting Structures
Services lo Customers
Flow Measuring Devices
Flow Measuring Installations
Reuse Services
Reuse Meters and installations
Receiving Wells
Effluent Pumping Equipment
Reuse Trans. And Dist. System
Reuse T&D
Treatment and Disposal Equipment
Plant Sewers
Outfall Sewer Llnes
Other Plant & Misc. Equipment
Office Furniture a Equipment
Transportation Equipment
Stores Equipment
Tools, Shop a Garage Equipment
Labratory Equipment
Power Operated Equipment

Communication Equipment
Other Tangible Plant
Total Plant

OPERATING INCOME ADJUSTMENT no. s . DEPRECIATIONEXPENSE ON TEST YEAR PLANT

rAn [Bl rc1

1,783,426

-

s
$
$
$
$
$
$
$
$
$
$
$
$
$
s
$
$
s
$
$
s
$
$
$
$
$
s
$
$
$

18,934,312
548,674

1_161,105
23,094,661

3,789,468
52,331

860,393
1,760,813

62,825
414,315

5,431,228
47,788

343,681
603,188
198,772
26,078
8,968

56,167
173,948

418,996

47,019

Surrebuttal Schedule JMM-WW19

rm

0.00% s
0.00% s
0.00% s
3.33% s
5.00% s
2.00% s
2.00% s
2.00% s
2.00% s

10_00% s
10.00% s
2.00% s
8.33% s
3.33% s

12.50% s
2.50% s
2.50% s
5.00% s
5.00% s
3.33% s
6.67% s
6.67% s

20.00% s
4.00% s
5.00% s

10.00% s
5.00% s

10.00% s
10.00% s

s

[El

75,789
4,359

28,551
220,102

1,571
10,358

271,561
2,389

11 ,445
40,233
13.258
5,216

359
2.808

17,395

630,513
27,434
23,222

451,893

41,900

4,702

$ . $
$ . $
$ 1,783,426 $
$ 1B,934,312 $
$ 54a,s74 $
s 1,161,105 s
$ 23,094,661 s
$ . $
$ . $
s 47,019 s
s . $
s 3,789,468 $
$ 52.331 $
s 850,393 ,S
s 1,760,813 s
s 82,825 s
$ 414,315 $
$ 5,431,228 s
s 47,758 $
$ 343.681 s
s 603,188 $
s 198,772 s
s 26,078 $
s a,9e8 s
s 56,167 $
$ 173,948 $
$ . $
s 418,996 $
$ . $
$ 59,818,156 s 1 ,783,426 5B,034,730 1,895,156

Less: Amortization of Contributions
361 Collection Sewers Gravity s 1 B,642,7B6 2.00% s (372,B56)

Total Depreciation Expense $ 1,522,301

1
2
3

4
5
6

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
39
40
41
42

43
44

Depreciation Expense - Company $ 1,550,237

Staff's Adjustment to Depreciation Expense $ (27,936)

References:
Column [A]:
Column [B]:
Column [C]1
Column [D]:
Column [E]:

Schedule JMM-WW4
From Column [A]
Column [A] - Column [B]
Engineering Staff Report
Column [C] x Column [D]



STAFF
RECOMMENDED

LINE
no. Property Tax Calculation

STAFF
AS ADJUSTED

r* o

Litchfield Park Service Company - Wastewater Division

Docket No. WS-0142BA-09-0103

Test Year Ended September 30, 2008

Surrebuttal Schedule JMM-WW20

OPERATING INCOME ADJUSTMENT No. 7 .  Property Tax Expense

$ $

$
$

$

$

$
$

1 Staff Adjusted Test Year Revenues
2 Weight Factor
3 Subtotal (Line 1 * Line 2)
4 Staff Recommended Revenue, Per Schedule JMM-WW1
5 Subtotal (Line 4 + Line 5)
6 Number of Years
7 Three Year Average (Line 5 / Line 6)
8 Department of Revenue Mutilplier
9 Revenue Base Value (Line 7 * Line 8)
10 Plus: 10% of CWIP -
11 Less: Net Book Value of Licensed Vehicles
12 Full Cash.value (Line 9 + Line 10 .. Line 11)
13 Assessment Ratio
14 Assessment Value (Line 12 * Line 13)
15 Composite Property Tax Rate (Per Company Schedule C-2)

6,356,374
2

12,712,748
6,356,374

19,069,122
3

6,356,374
2

12,712,748
39,301
15,573

12,736,476
21.0%

2,674,660
4.1459%

$

6,356,374
2

12,712,748
9,398,625

22,111,373
3

7,370,458
2

14,740,915
39,301
15,573

14,764,643
21 .O%

3,100,575
4.1459%

Staff Test Year Adjusted Property Tax (Line 14 * Line 15)
Company Proposed Property Tax

$ 110,889
336,629

$ (225,740)Staff Test Year Adjustment (Line 17-Line 18)
Property Tax - Staff Recommended Revenue (Line 14 * Line 15)
Staff Test Year Adjusted Property Tax Expense (Line 17)
Increase in Property Tax Expense Due to Increase in Revenue Requirement

$
$
$

128,547
110,889

17,658

16
17
18
19
20
21
22
23
24
25
26

2 7

Increase to Property Tax Expense
Increase in Revenue Requirement
Increase to Property Tax per Dollar Increase in Revenue (Line25/Line 25)

$ 17,658
3,042,251

0.580426%



a

F 0

Litchfield Park Service Company - Wastewater Division

Docket No. ws-u14zaA-09-ow:

Test Year Ended September to, 2008

Surrebuttal Schedule JMM-WW21

l

OPERATING INCOME ADJUSTMENT no. 8 . TEST YEAR INCOME TAXES

LINE
no. DESCRIPTION

Test Year

Synchronized Interest (L17)

$
$
$
$

6,356,374
5,625,836

306,482
424,056
6.9680%
29,548

394,508
7,500
6,250
8,500

91,650
20,233

134,133
163,681

$
$
$
$
$
$
$
$
s

Calculation of Income Tax:

1 Revenue (Schedule CSB-11)
2 Operating Expenses Excluding Income Taxes
3
4 Arizona Taxable lncome(L1 - L2 - LE)
5 Arizona State income Tax Rate
6 Arizona income Tax (LE x L5)
7 Federal Taxable income (L4 - LE)
8 Federal Tax on First income Bracket ($1 - $50,000) @ 15%
9 Federal Tax on Second Income Bracket ($51,001 - $75,000) @ 25%
10 Federal Tax on Third income Bracket ($75,001 - $100,000) @ 34%
11 Federal Tax on Fourth income Bracket ($100,001 - $335,000) @ 39%
12 Federal Tax on Fifth Income Bracket ($335,001 -$10,000,000) @ 34%
13 Total Federal income Tax
14 Combined Federal and State Income Tax (L44 + L51)

15
16
17 Calculation of Interest Svnchronization:
18 Rate Base (Schedule JMM-WW4)
19 Weighted Average Cost of Debt .
20 Synchronized interest (L16 x L17)
21
22
23
24
25

$ 27,851,961
1.10%

306,482$

Income Tax - Per Staff $
Income Tax - Per Company $

Staff Adjustment $

163,681
(99,906)
263,587
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4-53 DETERMINING UTILITY RATE BASE § 4.04[12]

Louisiana Public Service Commission permitted Gulf States Utilities Company
to include the unamortized cost of an abandoned nuclear project in its rate base.
The Louisiana Commission based its decisionon the fact that" no evidence existed
to show imprudence or negligence on the part of the utility in initiating the
particular construction project. 29 '

While rate base treatment may be denied, the question remains as to the proper
method to eliminate the costs accumulated before the cancellation. Amortization
to cost of service is usually allowed where the utility can demonstrate:

(1) The initial decision to develop the project was prudent and in the best
interests of its customers.

(2) Factors that could not be initially foreseen have resulted in the necessity
to cancel the project.

(3) The utility has taken appropriate steps both to cancel the project as soon
as the course of action was found necessary and to minimize additional
losses. .

la] Customer Deposits

Customer deposits generally represent funds received from ratepayers as
security against potential losses arising from failure to pay for service. These
funds are similar in nature to customer advances for construction (see § 4.04[7],
above). Both represent a liability to repay the funds received either after a
specified period or upon satisfaction of certain requirements. Like customer
advances, the deposits are available to the utility for use in support of its rate

/base investment.

The alternative methods of treating customer deposits for ratemaldng purposes
also parallel treatment of customer advances. If no interest accrual is required
on the funds, the deposits represent a cost-free source of capital commonly
deducted from the ratebase.If customer deposits are interest bearing, two options
are available. The liability may be deducted from the rate base with the associated
interest included as a component of cost of service, or the liability may be
included in the capital structure for purposes of calculating the allowed rate of
return (in which case there is no rate base reduction).

[f] Merchandising Property

As a general rule, merchandising property is excluded from the rate base,
because it is not used and useful in rendering utility service. On rare occasions,
however, commissions have made exceptions under the premise that appliance
merchandising tends to promote the sale of utility services. In those cases where

29 Re Gulf States Util Co, 40 PUR4th 593 (La 1980).

(Matthew Bender & Co., Inc.) (ReLl5-10/98 pub.016)



UNIFORM SYSTEM OF ACCOUNTS
For CLASS A sWATER UTILITIES

1996

1 0

NATIONAL ASSOCIATION OF
REGULATORY UTILITY COMMISSIONERS

1201 Constitution Avenue, N.W., Suite 1102
Post Office Box 684

Washington, DC 20044-0684
Telephone No. (202) 898-2200
Facsimile No. (202) 898-2213

Price: $25.00

'll
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ikccrued Taxes

This account shall include all amounts deposited with the
utility by customers as security for the payment of bills.

. This account shall be credited with the amount of taxes
accrued during the accounting period with corresponding debits
being made to the appropriate accounts for tax charges. Such
Credits may be based upon estimates, but from time to time during
the year as the facts become known, the amount of the periodic
Credits shall be adjusted so as to include as nearly as can be
determined in each year the taxes applicable thereto. Any amount
representing a prepayment of taxes applicable to a period
Subsequent to the date of the balance sheet, shall be shown under
account 162 - Prepayments.

... If accruals for taxes .are found to be insufficient or
eXcessive, correction therefor shall be made through currents tax
accruals. However, if such corrections are so large as to
seriously distort current expenses, see Accounting Instruction 8

Customer Deposits

._ Accruals for taxes shall be based upon the net amounts payable
after credit for any discounts, but shall not include any amounts

interest on tax deficiencies or refunds. Interest received on
fund shall be credited to account 419 - Interest and Dividend

Hcome, and interest paid on deficiencies shall be charged to
account 427.5 - Interest Expense - Other.

I The records supporting the entries to this account shall be
§gpt so as to show for each class of taxes, the amount accrued, the
aSks for the accrual, the accounts to which charged, and the
amount of tax paid.

Wccrued Interest

../?g.,,\.

kgyever,
¥§§{Ch incurred .

the amount of interest accrued on each obligation.

This account shall include the amount of interest accrued but
at matured on all l iabilit ies of the utility not including,

interest which is added to the principal of the debt on
Supporting ,records shall .be maintained so as to

The following subaccount may be maintained:

236 | 2

236 » l Accrued Taxes, Utility Operating Income
236.11 Accrued Taxes, Taxes Other Than
236.12 Accrued Taxes, Income Taxes
Accrued Taxes, Other Income and Deductions

BALANCE SHEET ACCOUNTS

83

I



w-01427A
Litchfield Park Service Company - Water
12725 W. Indian School Rd. Suite D101
Avondale, AZ 85392
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ANNUAL REPORT MAILING LABEL -. MAKECHANGES AS NECESSARY

ARIZONA CORPORATION COMMISSION
UTILITIES DIVISION

ANNUAL REPORT

FOR YEAR ENDING
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Litchfield Park Service CompanyCompany N a m e (BusinessName)

_12725 W. Indian School Rd. Suite D101Mailing Address
(Street)

85392Avondale Arizona
(Zip)(City) (State)

(623) 935-9367 (623) 935-1020
Pager/Cell No. (Include Area Code)Fax No. (Include Area Code)Telephone No. (Include Area Code)

Email Address

Local Office Mailing Address
(Street)

12725 w. Indian School Rd. Suite D101

Arizona 85392Avondale
(State)(City) (Zip)

(623) 935-1020(623) 935-9367
Fax No. (Include Area Code) Pager/Cell No. (Include Area Code)Local Office Telephone No. (Include Area Code)

Email Address

Management Contact: V.P.
(Title)

8539212725 W. Indian School Rd.. Suite D101

Greg Sorensen

(N8m¢)

Avondale AZ
(City) (Zip)(State)(Street)

(6 x 935-1020mzxt 298-3793
Pager/Cell No. (Include Area Code)Fax No. (Include Area Code)Telephone No. (Include Area Code)

Email Address

Bob DodosOn Site Manager: General Manger
(Name)

I 1, 84392iAlmIS h d SuHI dl12724

(State) (Zip)<ciw>

(623)935-1020

(Street)

(623)935-9367
Pager/Cell No. (Include Area Code)Fax No. (Include AreaCode)TelephoneNo, (Include Area Code)

Email Address

COMPANY INFORMATION

MANAGEMENT 1NF0RMAT10N

18 Please mark this box if the above address(es) have changed or are updated since the last filing.

12



Statuto Agent: C T Corporation Svstem

3225 N Central Ave 85012

(Name)

Phoenix AZ
(City) (Zip)(Stare)(Street)

(602)277-4792
Telephone No. (Include Area Code) Fax No. (Include Area Code Pager/Cell No. (Include Area Code)

Attorney : Richard Sallquist(litSallquist & Drummond, P.C.
(Name)

AZTempe, 852824500 South Lake Shore Drive, Suite 339
(Zip)(sum)(CM)(Street)

(602)224-9222 (480)34540412
Fax No. (Include Area Code)Telephone No. (Include Area Code) Pager/Cell No. (Include Area Code)

Check the following box that applies to your company:

X C Corporation (C) (Other than Association/Co-op)Sole Proprietor (S)

Subchapter S Corporation (Z)Partnership (P)

Association/Co-op (A)

Limited Liability Company

Bankruptcy (B)

Receiversbip (R)

Other (Desclribe)

D Please mark this box if the above address(es) have changed or are updated since the last filing.

O W N E R S H I P I N F O R M A T I O N

COUNTIES SERVED

Check the boxbelowfor the county/ies inwhichyou are certificated to provide service:

U APACHE

D GILA

Q LA PAZ

U NAVAJO

0 SANTA CRUZ

U STATEWIDE

Cl COCHISE

EJ GRAHAM

MARICOPA

III PIMA

[ll YAVAPAI

[I COCONINO

U GREENLEE

LE MOHAVE

E PINAL

E YUMA

13



COMPANY NAME
Litchfield Park Service Company (Water)

Acct.
No. DESCRIPTION

Original
Cost (AC)

Accumulated
Depreciation

(AD)

0.C.L.D.
(ac less AD)

301 Organization

302 Franchises

303 Land and Land Rights 916,693 916,693
304 Structures and Improvements 23,887,647 346,950 23,540,697
307 Wells and Springs 2,392,741 646,067 1,746,673
311 Pumping Equipment 968,534 608,034 360,501
320 Water Treatment Equipment 1,313,499 248,794 1,064,705
330 Distribution Reservoirs and

Standpipes 435,705 94,687 341,017
331 Transmission and Distribution Mains 29,653,374 3,695,045 25,958,329

333 Services 4,426,063 917,649 3,508,414

334 Meters and Meter Installations 4,145,435 1,852,498 2,292,936
335 Hydrants 2,147,484 356,501 1,790,983
336 Backflow Prevention Devices 38,387 8,397 29,991
339 Other Plant and Misc. Equlpment 469,693 91,829 377,865
340 Office Furniture and Equipment 552,157 126,547 425,611
341 Transportation Equipment 177,165 67,296 109,869
343 Tools, Shop and Garage Equipment 55,062 7,957 47,105

344 Laboratory Equipment

345 Power ()aerated Equipment

346 Communication Equipment 123,801 23,763 100,038
347 Miscellaneous Equipment

348 Other Tangible Plant

0

TOTALS 71,703,441 9>092,015 62,611,426

it

UTILITY PLANT IN SERVICE

This amount goes on the Balance Sheet Acct. No. 108

Page 4



Acct.
No. DESCRIPTION

Original
Cost (1)

Depreciation
Percentage (2)

Depreciation
Expense (1x2)

301 Organization 0

302 Franchises 0

303 Land and Land Rights 916,693 0

304 Structures and Improvements 23,887,647 245,965

307 Wells and Springs 2,392,741 74,683

311 Pumping Equipment 968,534 110,948

320 Water Treatment Equipment 1,313,499 63,227
330 Distribution Reservoirs and Standpipes 435,705 9,186

331 Transmission and Distribution Mains 29,653,374 568,925

333 Services 4,426,063 133,409

334 Meters and Meter Installations 4,145,435 337,383
335 Hydrants 2,147,484 41,446

336 Backflow Prevention Devices 38,387 2,423

339 Other Plant and Misc. Equlpment 469,693 24,913

340 Office Furniture and Equipment 552,157 27,837

341 Transportation Equipment 177,165 18,358

343 Tools, Shop and Garage Equipment 55,062 2,291
344 Laboratory Equipment 0

345 .Power Operated Equipment 0

346 Communication Equipment 123,801 6,197

347 Miscellaneous Equipment 0

348 Other Tangible Plant 0

Less: CIAC Amortization (100,887)

TOTALS 71,703,441 1,566,305

COMPANY NAME
Litchfield Park Service Company (Water)

CALCULATION OF DEPRECIATION EXPENSE FOR CURRENT YEAR

This amount goes on Comparative Statement of Income and Expense Acct. No. 403 .

Half-year convention used on asset additions.

Page 5



COMPANY NAME
Litchfield Park Service Company (Water)

Acct.

No.

ASSETS

BALANCE AT
BEGINNING OF

YEAR

BALANCE AT
END OF

YEAR

CURRENT AND ACCRUED ASSETS
131 Cash $ 705,743 $ 914,359
134 Working Funds
135 Temporary Cash Investments

141 Customer Accounts Receivable 410,661 380,068
146 Notes/Receivables from Associated Companies

151 Plant Material and Supplies

162 Prepayments 371,372 375,234

174 Miscellaneous Current and Accrued Assets 214,176 215,004
TOTAL CURRENT AND ACCRUED ASSETS

s 1,701,953 $ 1,884,665

FIXED ASSETS
101 Utility Plant in Service s 42,834,115 $ 71,703,441
103 Property Held for Future Use

105 Construction Work in Progress 9,017,342 2,624,365
108 Accumulated Depreciation - Utility Plant 7,424,822 9,092,015
121 Non-Utility Property
122 AccumulatedDepreciation - Non Utility

TOTAL FIXED ASSETS $ 44,426,635 s 65,235,791

TOTAL ASSETS s 46,128,587 s 67,120,456

BALANCE SHEET

NOTE: The Assets on this page should be equal to Total Liabilities and Capital on the following page.

page 6



COMPANY NAME
Litchfield Park Service Company (Water)

Acct.
No.

231
232

234
235
236
237
241

251

252

255

271

272

281

224

... ... _ _ .. _CAPITAL AC.QOUNTS__
201 Common Stock Issued

211 Paid in Capital in Excess of Par Value

215 Retained Earnings

218 Proprietary Capital (Sole Props and Partnerships)

TOTAL CAPITAL

.A9°9414!s liayable
Notes Payable (Current Portion)
Notes/Accounts Payable to Associated Companies

Cusrtomer Deposits

Accrued Taxes

Accrued Interest

MiscellaneousCurrent and Accrued Liabilities
TOTAL CURRENT  L IABI L I TIES

LONG-TERM DEBT (over 12 Months)

L911s;T¢94N°f@s_:€1H§l B<zn§8

Unamortized Premium on Debt
Advances in Aido f Construction
Accmnulmed_Def Investment Tax Credi ts

Contributions in Aid of Construction

Less: Amortization ofContributions

Accumulated Deferred Income Tax

DEFERRED CREDITS

TQTAL bEFERREN EiiEii1Ts

TOTAL LIABILITIES

TOTAL LIABILITIES AND CAPITAL

CURRENT LIABILITES

LIABILITIES

BALANCE SHEET (CONTINUED)

BALANCE AT BALANCE AT
BEGINNING END OF

OF YEAR YEAR

s 46,128,587

3¢;Q42;22i7 .. SO

22,782,182

10,192,337
1,32 0,180

335,487
31,989,826

_ 195,606
115,000
498,264
188,385
145,115

84,406
390,995

1,617,770

6,886,34i" 38

133809
1,536,654

. _ 335,487
s 37,978,018

$ 67,120,455

88,605
120,000

(584,042)
181,581
150,802

91,687
798,335
846,969

27,835,376

44,345,085

32378370

0

Page 7
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COMPANYNAME
Litchfield Park Service Company (Water)

Acct.

No.

461

460

474

COMPARATIVE STATEMENT OF INCOME AND EXPENSE

MeterectWaterRevenue

UmfngtgtedWaterRevenue

Other Water Revenues

TOTAL REVENUES

OPERATING REVENUES PRIOR YEAR

140,415 ..._ .
6,670,497 s

6,530,085

CURRENT
YEAR

6,753,869

151,084
6,904,953

6,793
885,281
162,833
48,188

2,153
883,165
402,707
41,302

i
i

£224,698
65,107
15,910
78,786

118,216

3,010"I)'8§
40,668
13,244

144,371
84,815

- Rate Case
134,2§8

1,140,179
152,736

1,566,305

601
610
615
618
620
621
630
635
.641
65.0
657
659
644
675
403
408

408.11
409

Salaries and Wages
Punjha$gd Water
.l1relia§ed.Power
Chemicals
Repairs and Maintenance
Office Supplies andExpense
Outside Services
Water Testing
Rents
Transportation Expenses
Insurance - General Liability
Insurance - Health and Life
Regulatory Commission Expense
Miscellaneous Expense
Depreciation Expense
Taxes Other Than Income
Property Taxes
Income Tax

OPERATING EXPENSES

TOTAL OPEi1XT1Né-EXPENS ES

104,798
806,532

7,252,879

149,292
806,532___ . _

5,836,040 $

7 788 45,132419
-421
426
427

OTHER1ncom EnsE

Interest andDividend income

Non-Utility Income _

Misgellaneoug InIon-Utility ExBen§e_s

Interest Expense ..._._...

TOTAL OTHER INCOME/EXP

3822308 ..
(374,520) $

376,614
(330,883)

NET INCOME/(LOSS) 459,936 s (678,809)

Page 8
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Well Results
T\N1 A 16 PPB
TWO 19 PPB
TW4 2 PPB
TW5 5 PPB
TWO 20 PPB
CAL 40 PPB
CAL 45 PPB

4AL-FUTURE 14 PPB
20B 18 PPB

Litchfield Park Service Company
Arsenic results on all systems

Page 12a



CGMPANY NAME Litchfield Park Service Company

LOAN #1 LOAN #2 LOAN #3 LOAN #4

Date Issued 04/01/1999 06/01/2001

Source of Loan IDA IDA

ACC Decision No. 61655 63775

Reason for Loan
Capital
Expansion

Capital
Expansion

Dollar Amount Issued $5,335,000 $7,500,000 $ $

Amount Outstanding $4,l 80,000 $7,290,000 $ $

Date of Maturity 10/01/2023 10/01/2031

Interest Rate 5.88% 6.70% % %

Current Year Interest $256,782 $490,664 $ $

Current Year Principle $170,000 $60,000 $ s

SUPPLEMENTAL FINANCIAL DATA
Long-Term Debt

Meter Deposit Balance at Test Year End

Meter Deposits Refunded During the Test Year

$1,910,906

$448,791

19



COMPANY NAME Litchfield Park Service Company

ADWR ID
Number*

Pump
Horsepower

Pump Yield
(rpm)

Casing
Depth
(Feet)

Casing
Diameter
(Inches)

Meter Size
(inches)

Year
Drilled

55-611687 150 1000 700 14 8

55-611724 250 1200 800 16 12

55-214539 150 700 700 16 12 2007

55~583454 200 700 740 16" 12" 2001

55-611680 75 550 503 12" 12" 1961

55-611678 150 1200 685 16" 12" 1966

55-611677 150 1100 850 16" 12" l 972

55-533836 200 1200 650 16" 12" I 992

55~6l1727 300 1350 810 16" l a " 1965

55-611729 350 1350 997 20" l a " 1960

196255-611726 350 1350 20" la"

55-611717 200 1400 l 100 20" 12" 1962

Name or Description
Capacity

(rpm)
Gallons Purchased or Obtained

('m thousands)

N/A

BOOSTER PUMPS FIRE HYDRANTS

Horsepower Quantity Quantity Standard Quantity Other

100 HP 1 3385

150 HP 1

200 HP 3

250 HP 4

STORAGE TANKS PRESSURE TANKS
Capacity Quantity Capacity Quantity

6.3 MGD 1 N/A

4.3 MGD 1

o

WATER CQMPANY PLANT DESCRIPTION

WELLS

* Arizona Department of Water Resources Identification Number

OTHER WATER SOURCES

20



COMPANY NAME Litchfield Park Service Company

Size (in inches) Material Len h in feetI

2 DIP 842
3 DIP 1,739
4 DIP 19,100
6 DIP 384,731
8 DIP 486,546

10 DIP 3,435
12 DIP 156,494
16 DIP 55,996
24 DIP
30 DIP 5,290
36 DIP 255
42 DIP 325

Size in inches Quanta
5/8 X% 260
3/4 9207
1 5697
1 1/2 187

612
39
19

877 2
1 0 " 1

O

*

WATER COMPANY PLANT DESCRIPTION (CONTINUED)

MAINS CUSTOMER METERS

For the following three items, list the utility owned assets in each category.

TREATMENT EQUIPMENT:
Water Treatment -Sodium Hvpochloride Generation as infection Water Treatment -Arsenic removal systems
located at well site 20B Town well reservoir and airline reservoir _ .

STRUCTURES :
Booster Pump Building, Fence, Walls for Wells_& Airline Reservoir Pump Buldings & Chlorine Injection
Buldings

OTHER:
n/4.

21



COMPANY NAME: Litchfield Park Service Company.

Name of System ADEQ Public Water System Number (if applicable)

MONTH/YEAR NUMBER OF
CUSTOMERS

GALLONS
SOLD

(Thousands)

GALLONS
PUMPED

(Thousands)

GALLONS
PURCHASED
(Thousands)

JANUARY 15,904 178,466,800 218,433,711
FEBRUARY 16,006 178,466,800 198,491,515
MARCH 16,030 192,260,056 267,289,979
APRIL 16,023 240,929,704 318,720,856
MAY 16,122 333,751,116 375,011,086

JUNE 16,167 336,720,300 4t2,108,640
JULY 16,191 393,251,884 425,164,445

AUGUST 16,273 401,310,576 429 761,099
SEPTEMBER 15,925 387,571,220 368,879,866
OCTOBER 16,404 318,691,980 379,542,439
NOVEMBER 15,995 351,582,496 298,344,128
DECEMBER 16,023 246,079,156 221 ,562,734

3,559,082,088 3,913,310,498

WATER USE DATA SHEET BY MONTH FOR CALENDAR YEAR 2008

TOTALS ->

What is the level of arsenic for each well on your system? See next page mg/l
(If more than one well, please list each separately.)

If system has fire hydrants, what is the fire flow requirement? 1500 GPM for 2 hrs

If system has chlorination treatment, does this treatment system chlorinate continuously?
(X)Yes ( )No

Is the Water Utility located in an ADWR Active Management Area (AMA)'?
(X) Yes ( ) No

Does the Company have an ADWR Gallons Per Capita Per Day (GPCPD) requirement?
(X) Yes ( )No

If yes, provide the GPCPD amount: 172 GPCPD

Note: Uy0u areflingfor more than one system, please provide separate data sheets for each system.

22
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COMPANY NAME Litchfield Park Service Company YEAR ENDING 12/31/2008

PROPERTY TAXES

Amount of actual properly taxes paid during Calendar Year 2008 was: $ 513,911

Attach to this annual report proof (e.g. property tax bills stamped "paid in full" or copies of cancelled checks for
property tax payments) of any and all properly taxes paid during the calendar year.

If no properly taxes paid, explain why.

2



I A

COUNTY OF (COUNTY NAME)

A I P

IU t e

NAME (OWNER OR OFFICIAL) TITLE

9 e  b e P
COMPANY NAME

Litchfield Park Service Company.

DAY

31 2008
MONTH

12

Ic UNTYNAME

(Lr'l€0t0a

MONTHI199/'fl .204114

9

VERIFICATION
AND

SWORN STATEMENT
Taxes

VERIFICATION

STATE OF ARIZIONA

I, THE UNDERSIGNED

OF THE

DO SAY THAT THIS_ANNUAL UTILITY PROPERTY TAX AND SALES TAX REPORT TO THE
ARIZONA CORPORATION COMMISSION

FOR THE YEAR ENDING

HAS BEEN PREPARED UNDER MY DIRECTION, FROM THE ORIGINAL BOOKS,
PAPERS AND RECORDS OF SAID UTILITY; THAT I HAVE CAREFULLY
EXAMINED THE SAME, AND DECLARE THE SAME TO BE A COMPLETE AND
CORRECT STATEMENT OF BUSINESS AND AFFAIRS OF SAID UTILITY FOR THE
PERIOD COVERED BY THIS REPORT IN RESPECT TO EACH AND EVERY
MATTER AND THING SET FORTH, TO THE BEST OF MY KNOWLEDGE,
INFORMATION AND BELIEF.

S W O R N STATEMENT

I HEREBY ATTEST THAT ALL PROPERTY TAXES FOR SAID COMPANY ARE CURRENT
AND PAID IN FULL.

I HEREBY ATTEST THAT ALL SALES TAXES FOR SAID COMPANY ARE CURRENT AND
PAII) IN FULL.

a .-
r

I

P i "Lu 4

SIGNATURE OF OWNER OR OFFICIAL

D04-uno n

umm
¢ unfuurn .

. u a l u n » - n u n . ;
vuuannoanuv

4°-a-auauu1.
Q

we -25  *V37  §3
TELEPHONE NUMBER

SUBSCRIBED AND SWORN TO BEFORE ME

A NOTARY PUBLIC IN AND FOR THE COUNTY OF

THIS DAY OF

\

MMQMM 8
. r SIGNAT OF NOTARY PUBLIC

MY COMMISSIONEXP1RES Z2, 2.0! I

(SEAL) L

3
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COMPANY NAME Litchfield Park Service Company YEAR ENDING12/31/2008

INCOME TAXES

For this reporting period, provide the following:

Federal Taxable Income Reported
Estimated or Actual Federal Tax Liability

Unable to isolate due to Consolidated Return filed

State Taxable Income Reported
Estimated or Actual State Tax Liability

Unable to isolate due to Consolidated Return Filed

Amount of Grossed-Up Contributions/Advances:

Amount of Contributions/Advances
Amount of Gross-Up Tax Collected
Total Grossed-Up Contributions/Advances

N/A
N/A
N/A

Decision No. 55774 states, in part, that the utility will refund any excess gross-up funds collected at the close of
the tax year when tax returns are completed. Pursuant to this Decision, if gross-up tax refunds are due to any
Payer or if any gross>up tax refunds have already been made, attach the following information by Payer: name
and amount of contribution/advance, the amount of gross-up tax collected, the amount of refund due to each
Payer, and the date the Utility expects to make or has made the refund to the Payer.

CERTIFICATION

The undersigned hereby certiEes~that the Utility has refunded to Payers adj gross-up tax refunds reported in the
prior year's annual report. This certification is to be signed by the President or Chief Executive Officer, if a
corporation; the managing general partner, if a partnership; the managing member, if  a limited liability
company or the soleproprietor, if a sole proprietorship.
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IAlI COPATY FC
NAME (OWNER OR OFFICIAL) TITLE

G r e g  S o r e n s e n ,  V P

COMPANY NAME

Litchfield Park Service Company

DAY

3]

YEAR

z o 0 8

MONTH

1 2

Arizona Intrastate Gross Operating Revenues Only (S)

$ 1,486,440

WWw
morrrn /Mn 2 ,20Q_7

VERIFICATION
AND

SWORN STATEMENT
Intrastate Revenues Only

HH;

VERIFICATION

STATE OF ARIZONA

I, THE UNDERSIGNED

OF THE

DO SAY THAT TI-[IS ANNUAL UTILITY REPORT TO THE ARIZONA CORPORATION c0MMIss1on

FOR THE YEARENDING

HAS BEEN PREPARED UNDER MY DIRECTION, FROM THE ORIGINAL BOOKS,
PAPERS AND RECORDS OF SAID UTILITY; THAT I HAVE CAREFULLY EXAMINED
THE SAME, AND DECLARE THE SAME TO BE A COMPLETE AND CORRECT
STATEMENT OF BUSINESS AND AFFAIRS OF SAID UTILITY FOR THE PERIOD
COVERED BY THIS REPORT IN RESPECT TO EACH AND EVERY MATTER AND THING
SET FORTH, TO THE BEST OF MY KNOWLEDGE, INFORMATION AND BELIEF.

SWORN STATEMENT

IN ACCORDANCE WITH THE REQUIREMENT OF TITLE 40, ARTICLE 8, SECTION 40-
401, ARIZONA REVISED STATUTES, IT IS HEREIN 1U8PORTED THAT THE GROSS
OPERATING REVENUE OF SAID UTILITY DERIVED FROM ARIZONA INTRASTATE
UTILITY OPERATIONS DURING CALENDAR YEAR 2008 WAS:

(THE AMOUNTIN BOX ABOVE
INCLUDES s 581,487
IN SALES TAXES BILLED, OR COLLECTED)

.._ av
SIGNATU

B 3413.1

"REVENUE REPORTED ON THIS PAGE MUST
INCLUDE SALES TAXES BILLED OR
CQLLECTED. IF FOR ANY OTHER REASON,
THE REVENUE REPORTED ABOVE DOES NOT
AGREE WITH TOTAL OPERATING REVENUES
ELSEWHERE REPORTED, ATTACH THOSE
STATEMENTS THAT RECONCILE THE
DIFFERENCE. (EXPLAIN IN DETAIL) L13

"Q" ,

ng.. owIgfyn ORPICIAL

19% '73'7 §8,
TELEPHONE NUMBER

SUBSCRIBED AND SWORN TO BEFORE ME

A NOTARY PUBLICIN AND FOR THE COUNTY OF

Tms WJ' I DAV oF
m o m

unmsvm
wnoovn I

1vlv COMMISSIONEXPIRES [ M Y , 'f . ,U/1

(S n u u y n m  h u -

@ W H ( l 8 s _ Q _ . n § ¢ L rustic

5



COUNTY OF MARICOPA
NAME (owns on OFFICIAL) cm; Sorensen TITLE V.P.

COMPANY NAME: Litchfield Park Service Company

DAY
31

MONTH
12

YEAR
2008

ARIZONA INTRASTATE CROSS OPERATING REVENUES

s 4,591,844

»

I
_IOTARY V0U5 M3(»l/_/'

c

QW? wma
MONTH Apr/7 ,20_QiI 'HM

| D

'v

VERIFICATION
AND

SWORN STATEMENT
RESIDENTIAL REVENUE
INTRASTATE REVENUES ONLY

(1
. .

a f°I q *

' ' ._ L: 1_a

VERIFICATION

STATE OF ARIZONA

I, THE UNDERSIONED

OF THE

DO SAY THAT THIS ANNUAL UTILITY REPORT TO THE ARIZONA CORPORATION CQIVHVIISSI0N

FOR THE YEAR ENDING

HAS BEEN PREPARED UNDER MY DIRECTION, FROM THE ORIGINAL BOOKS, PAPERS AND
RECORDS OF SAID UTILITY; THAT I HAVE CAREFULLY EXAMINED THE SAME, AND DECLARE
THE SAME T() BE A COMPLETE AND CORRECT STATEMENT OF BUSINESS AND AFFAIRS OF SAID
UTILITY FOR THE PERIOD COVERED BY THIS REPORT IN RESPECT TO EACH AND EVERY
MATTER .AND THING SET FORTH, TO THE BEST OF MY KNOWLEDGE, INFORMATION AND
BELIEF.

SWORN STATEMENT

IN ACCORDANCE WITH THE REQUIREMENTS OF TITLE 40, ARTICLE 8, SECTION 40-401.01,
ARIZONA REVISED STATUTES, IT IS HEREIN REPORTED THAT THE GROSS OPERATING
REVENUE OF SAID UTILITY DERIVED FROM ARIZONA INTRASTATE UTILITY OPERATIONS
RECEIVED FROM RESIDENTIAL CUSTOMERS DURING CALENDAR YEAR 2008 WAS:

(THE AMOUNT IN BOX AT LEFT
INCLUDES s 356,658
IN SALES TAXES BILLED, OR COLLECTED)

*RESIDENTIAL REVENUE REPORTED ON THIS PAGE
MUST INCLUDE SALES TAXES BILLED.

.  s  N o WN o oJ '  AB U FT ER R FFICIAL

3 .2'il3S 3s7383

1 .4

TELEPHONE NUMBER

SUBSCRIBED AND SWORN TO BEFORE ME

A NOTARY PUBLIC IN AND FOR THE COUNTY OF

THI DAY OF

(SEAL)

MY co IsSTOnE3c1f"""§"""""

annum.
nnmswn

luuvl\» » -damn
M¢\HOOF!\ OOUCW

w o m e n - . u q m n n

I Q ! 4 N NOTARY PUBLIC

2

S

227 2011

X
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s 10,20
19.00
31.67
31,67
69.67

111.47
NT

348,33
NT

501.00
960,00

1,500.00
960.09

By Meter Size

s 12.00
12.00
22,50
2500
50.00
80,00

150.00
250.00
500.00
825.00

1,150.00
2,150.00
2,150.00

Company
Proposed

Staff
Recommended

4

EXHIBIT
Hearing Schedule PMC-3 W

Page 1 of 3
Lilchheki Park Service Company
Docket Nos W-01427A-09-0104, sw-01428A-as-0103, B( al.
Test Year Ended September 31. 2008 'EM

WATER DIVISION RATE

Present
Rates

Monthly Usage Charge

518 x3l4" Meter - All Classes
3/4" Meter - All Classes

1" Meter . Residential
1" Meter - All Classes

1%" Meter - All Classes
2" Meier - All Classes
3" Meter - All Classes
4" Meter - All classes
e" Meter All Classes
a" Meter AN Classes

10" Meter - All classes
12" Meter All Classes but irrigation
12" Meter - Irrigation

$ 6.75
8.30

14.60
14.60
28.60
56.50

NT
132.00

NT
225.00
330.00
450.00
450.00

Construction Water - Hydrants 100.00

Commoditv Rates

(Residential)

I

I

g
I
s
|
i

$
$

O.B7
1.32

5/8 x3/4" Meter

0 to 5,000 Gallons
Over s,ooo Gallons

0 to 3,000 Gallons
3,001 to 10,000 G lions
Over 10,000 Gallons

$
s
$

1.2s
1.B0
2.40

/
0 to a,oo0 Gallons
3,001 to 9,000 Gallons
Over 9,000 Gallons

s
$
s

1.0D
1.88
2.88

(Residential)

.s
s

0.87
1.32

3/4" Meier

D to 5,000 Gallons
Over 5,000 Gallons

D to 1 s,o00 Gallons
15,001 to 50,000 Gallons
Over 50,000 Gallons

s
$
$

1.90
2.45
3.05

D to 3,000 Gallons
3,001 to 9,000 Gallons
Over 9.000 Gallons

$
$
$

1,00
1.88
2.88

(Residential)1" Meter
0 to 5,000 Gallons
Over s_0o0 Gallons

$
$

0.87
1.32

0 Io 15,ooo Gallons
15,001 to 100.000 Gallons
Over 100,000 Gallons

$
$
s

1.90
2.45
3.05

D to 4,000 Gallons
4,001 to 13,000 Gallons
Over 13,000 Gallons

$
$
s

1.00
1.88
2.88

s

(Commercial, Industrial, irrigation)

s
$

0.87
1.32

5/8 x3/4" and 3/4" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

D to 3,000 Gallons
3,001 Io 10,000 Gallons
Over 10,000 Gallons

s
$
s

1.25
1.B0
2.40

1 0 to 10,000 Gallons
Over 10,000 Gallons

$
$

1.88
2.88

(Commercial, Industrial, lrrigafion)

$
s

9.87
1.32

1" Meter

o to 5,000 Gallons
Over 5,000 Gallons

0 Io 15,000 Gallons
15,001 lo 100,000 Gallons
Over 100,000 Gallons

$
$
$

1.90
2.45
3.30

0 to 20,000 Gallons
Over 20,000 Gallons

$
$

1.88
2.88

I.
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4 Litchfieid Park Service Company
Docket Nos. W~D1427A-D9-0104_ sw-0142eA-09-0103. et al.
Test Year Ended Seplernber31. 2G08

Hearing schedule PMC-3 W
page 2 of 3

,

1
WATER DIVISION RATE DESlGN

Present
Rates

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1.32

Company
Proposed

Staff
Recommended

1%" Meter

D to 5,000 Gallons
Over 5,0oo Gallons

0 to 90,000 Gallons
Over 90,000 Gallons

$
$

2.75
3,47

0 to 30,000 Gallons
Over 30,000 Gallons

$
$

1.88
2.88

4.

(Residential, Commercial, Industrial\_ Irrigation)

s 0.87
$ 1.32

2" Meier

0 to 5,000 Gallons
Over 5,000 Gallons

0 lo 140,000 Gallons
Over 140,000 Gallons

$
$

2.75
3.47

r a pa aa.nQta Gallons
Over50,000 Gallons

$
$

1.88
2.88

3"Meter
o to 120,000 Gallons
Over 120,000 Gallons

(Residential, Commercial, Industrial, Irrigation)
NT
NT

NT
NT

s
s

1.BB
2.88

J i
4" Meter (Residential, Commercial, industrial, Irrigation)

s o.81
s 1 .32

0 to 5,o00Gallons
Over 5,000 Gallons

0 to 180,000Gallons
Over180,000 Gallons

$
$

2.75
3.47

$
$

1.88
2.B8

6" Meter

0 to 360,000 Gallons
Over 360,000 Gallons

(Residential, Commercial, Industrial, Irrigation)

N T
NT

NT
NT

$
$

1.88
2.88

(Residential, Commercial, Industrial, Irrigation)

$ 0.87
$ 1 .32

8" Meter

0 to 5,000 Gallons
Over 5,000 Gallons

0 to 670,000 Gallons
Over 670,000 Gallons

$
s

2.75
3.47

$
$

1.88
2.88

(Bulk resale amy)8" Meter
All Gallons NT $ 1.50 NT

(Residential, Commercial, Industrial, Irrigation)

$ 0 .87
s 1 .32

10" Meter

0Io 5,000 Gallons
Over s,o0o Gallons

0 to 940,000 Gallons
Over 940,000 Gallons

$
$

2.75
3.47

s 1.8a
2.88

12" Meter (Residential, Commercial, Industrial, Irrigation)

$ 0.87
s 1.32

0 xo 5,000 Gallons
Over 5.000 Gallons

1

0 to 1,248,000 Gallons
Over 1,248,000 Gallons

s
s

2.75
3.47

o to 1,248,090 Gallons
Over 1,24B,000 Gallons

$
$

1,88
2.8B

Construction Water
All Gallons $ 2.50 $ 3.47 $ 2.88



$ s $ 520
600
690
935

135
215
255
465

385
3B5
435
470

1 ,595
2,320
2,275
3,110
3,520
4,475
6,275
a,os0

At Cost

630
sao
805
845

1,170
1,230
1,730
1,770

AI Cos(

see
1.590
1,470
2,265
2,350
3,245
4,545
6,280

AL Cost

$ 20.00
40.00

(b)
50.00
as.0o
25.00
5.00

25.09
1.50%

(d)
40.00

(f)
3,50%

$ 1 ,500.00
1 ,500.00
1 ,500.00
1 ,50D,D0
1 ,500.00
1 ,500.00
1 ,500.D0
1,500,00
1,500.00
1 ,500.0D
1 ,500.00
1 ,500.00

AL Cost

4

r

Litchfield Park Service Company
DocketNos. W-01427A~09»D104, sw-01428A-09-0103, et al.
Test YearEnded September 31,20DB

Hearing Schedule PMC-3 W
Page 3 of 3

WATER DIVISION RATE DESIGN

Present
Rates

Company
Proposed

Staff
Recommended

1

Line Meter Line Meter Total
$

Line
$  385

see
435
470

Meter
s  135

215
255
465

$
Tata)

520
600
690
935

Service Line and Meier Installation Charges
5/8" x 3/4" Meter
3/4" Meter
1" Meter
1V=" Meter
2..

Over 2"
2" Turbine Meter
2" Compound Meter
3" Turbine Meier
3" Compound Meter
4" Turbine Meter
4" Compound Meter
e" Turbine Meter
6" Compound Meter
s" & Larger

Total
300
300
325
500
675

At Cost
NT
NT
NT
NT
NT
NT
NT
NT
NT

630
630
805
845

1,170
1,230
1,730
1,770

At Cost

965
1,590
1,470
2,265
2,360
3,245
4,545
5,280

At Cost

1,595
2,a2o
2,275
3,110
3,520
4,475
6,275
B,D5D

Al Cost

s s 20.00
40.00

(b)
50.00
65.90
25.00
5.00

zs.o0
1.50%

Service Charges
Establishment (a)
Establishment (After Hours) (a)
Re-Establishment of Service (a)
Reconnection (Regular Hours) (a)
Reconnection (After Hours) (a)
Meter Test (if correct) (c )
Meter Re-Read (If correct)
NSF Check
Deferred Payment, Per Month
Late Charge
Service Calls - Per HourIAtter Hours (e)
Deposit Requirement
Deposit interest

20.00
40.00

(b)
50,00
65.00
25.00
5.00

25.00
1.50%

(d)
40.00

(f)
3.50%

<d)
40.00

(f)
3.50%

" Hydrant Meter Deposit
5/8" x 3/4" Meter
3/4" Meter
111 Meter
1%" Meter
2" Turbine Meter
2" Compound Meter
s" Turbine Meter
3" Compound Meter
4" Turbine Meter
4" Compound Meter
6" Turbine Meter
6" Compound Meter
B" s. Larger

s 1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00
1.500000
1,500.00
1,500.00
1,500.00
1,500.00
1,500.00

NT

$ 135.00
215.00
255.00
465.00
965.00

1,690.00
1,470.00
2,265.00
2,350.00
3,245.00
4,545.00
6_280,00

At Cost

NT = No Tarim!
(a) Service charges for customers taking both water and sewer service are not duplicative.
(b) Minimum charge times number of months disconnected.
(c) $25 plus cost cf test.
(d) Greater of $5.0D or 1.5% of unpaid balance.
(e) No charge for service calls during normal working hours.
(fl Per Rule R14-2-403(B): Residential - two times the average be. Commercial - two and one-half times the average be.
* Shall have a non-interest bearing deposit of the amount indicated, refundable in its entirety upon return of the meter in good condition

and payment of final be.

| '
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Litchfield Park Service Company
Docket Nos. W-01427A-09-0104, 5W-01428A-09-0103€t al.
Test Year Ended September 31, 2008

Hearing Schedule PMC-4 W

Typical Bill Analysis
1" Residential

Company Proposed Gallons
Present
Rates

Proposed
Rates

DoHar
Increase

Percent
Increase

Average Usage 14,556 $ 31.56 $ 59.33 $ 27.76 87.96%

Median Usage 10,000 25.55 50.67 $ 25.12 98.32%

Staff Recommended

Average Usage 14,556 $ 31.56 $ 47.90 s 16.34 51 .76%

Median Usage 10,000 25.55 37.78 $ 12.23 47.87%

Present & Proposed Rates (Without Taxes)
1" Residential

Gallons
Consumption

%
Increase

$ $ 116.92% $
117.00%
117.07%
117.14%
117.20%
117.26%
112.48%
108.29%
104.58%
101.28%

1,000
2,000
3,000
4,000
5,000
5,000
7,000
8,000
9,000

10,000
11,000
12,000
13,000
14,000
14,556
15,000
16,000
17,000
18,000
19,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000

100,000

Present
Rates

14.60
15.47
16.34
17.21
18.08
18.95
20.27
21.59
22.91
24.23
25.55
26.87
28.19
29.51
30.83
31.56
32.15
33.47
34.79
36.11
37.43
38.75
45.35
51.95
58.55
65.15
71.75
78.35

111.35
144.35

Company
Proposed

Rates
31 .67
33.57
35.47
37.37
39.27
41 . 17
43.07
44.97
46.87
48.77
50.67
52.57
54.47
56.37
58.27
59.33
60.17
62.62
65.07
67.52
69.97
72.42
84.67
96.92

109. 17
121 .42
133.67
145.92
207.17
268.42

r

98.32%
95.65%
93.22%
91 .02%
89.00%
87.96%
87.15%
87.09%
87.04%
86.98%
86.94%
86.89%
86.70%
86.56%
86.46%
86.37%
86.30%
86.24%
86.05%
85.95%

Staff
Recommended

Rates
22.50
23.50
24.50
25.50
26.50
28.38
30.26
32.14
34.02
35.90
37.78
39.66
41 .54
43.42
46.30
47.90
49.18
52.05
54.94
57.82
60.70
63.58
77.98
92.38

106.78
121 .18
135.58
149.98
221 .98
293.98

i %
Increase

54.11%
51 .91 %
49.94%
48.17%
46.57%
49.76%
49.28%
48.87%
48.49%
48. 16%
47.87%
47.80%
47.36%
47. 14%
50.18%
51 .76%
52.97%
55.54%
57.92%
80.12%
82.17%
84.08%
71 .95%
77.82%

. 82.87%
88.00%
88.96%
91 .42%
99.35%

108.88%



I

s
Litchfield Park Service Company
Docket Nos. W-01427A-09-0104, SW-01428A-09-0103 et al.
Test Year Ended September 31, 2008

Hearing Schedule PMC-5 W

Typical Bill Analysis
3l4" Residential

Company Proposed Gallons
Present
Rates

Proposed
Rates

Dollar
Increase

Percent
Increase

r

Average Usage 9,537 $ 18.64 $ 37.12 $ 18.48 99.16%

Median Usage 7,000 15.29 32.30 $ 17.01 111.25%

Staff Recommended

Average Usage 9,537 $ 18.64 $ 27.83 $ 9.19 49.29%

Median Usage 7,000 15.29 22.52 $ 7.23 47.29%

Present & Proposed Rates (Without Taxes)
3/4" Residential

Gallons
Consumption

$

Present
Rates

8.30
9.17

10.04
10,91
11.78
12.65
13.97

. 15.29
16.61
17.93
18.64
19.25
20.57
21 .89
23.21
24.53
25.85
27.17
28.49
29.81
31 .13
32.45
39.05
45.65
52.25
58.85
65.45
72.05

105.05
138.05

$

Company
Proposed

Rates
19.00
20.90
22.80
24.70
26.60
28.50
30.40
32.30
34.20
36.10
37.12
38.00
39.90
41 .80
43.70
45.60
47.50
49.95
52.40
54.85
57.30
59.75
72.00
84.25
96.50

108.75
121 .00
133.25
209.50
285.75

1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
9,537

10,000
11,000
12,000
13,000
14,000
15,000
15,000
17,000
18,000
19,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
75,000

100,000

%
Increase

128.92% $
127.92%
127.09%
126.40%
125.81%
125.s0%
117.61 %
111 .25%
105.90%
101 .34%
99. 18%
97.40%
93.97%
90.95%
88.28%
85.89%
83.75%
83.84%
83.92%
84.00%
84.07%
84.13%
84.38%
84.56%
84.89%
84.79%
84.87%
84.94%
99.43%

106.99%

Staff
Recommended

Rates
12.00
13.00
14.00
15.00
16.88
18.76
20.64
22.52
24.40
26.28
27.83
29.16
32.04
34.92
37.80
40.68
43.56
46.44
49.32
52.20
55.08
57.96
72.36
86.76

101 .16
115.56
129.96
144.36
216.36
288.36

%
Increase

44.58%
41 .77%
39.44%
37.49%
43.29%
48.30%
47.75%
47.29%
46.90%
46.57%
49.29%
51 .48%
55.76%
59.52%
62.86%
55.84%
68.51%
70.92%
73.11%
75.11%
76.94%
78.61%
85.30%
90.05%
93.61%
96.36%
98.56%

100.35%
105.95%
108.88%


